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Introduction
This email discussion focuses on RRM core requirements for Rel-18 NR ATG, including agenda 5.14.4.1-5.14.4.5. The agreed way forward in previous meetings are R4-2303226, R4-2220361, R4-2217256 and R4-2214737. 
For 1st round discussion, focus on the core requirements definition
For 2nd round discussion, further discuss the remaining issues, specification documentation and CR split
Companies are encouraged to be concise.
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Qualcomm
	Prashant Sharma
	prasshar@qti.qualcomm.com

	LGE
	Jinwoong Park
	jinwoong.park@lge.com

	CMCC
	Shiyuan Wang
	wangshiyuan@chinamobile.com

	CATT
	Lingyu Gao
	gaolingyu@catt.cn

	Ericsson
	Santhan Thangarasa
	Santhan.thangarasa@ericsson.com

	Nokia
	Rafhael Amorim
	Rafhael.medeiros_de_amorim@nokia.com

	ZTE
	Chenchen Zhang
	zhang.chenchen@zte.com.cn



Note:
1. Please add your contact information in above table once you make comments on this email thread. 
1. If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: General aspects
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304635
	CMCC
	TP to TR 38.876: RRM requirements for ATG network 

	R4-2304636
	CMCC
	Proposal 1: Reuse the legacy frequency band grouping table for R18 ATG.
Proposal 2: If location-based cell reselection and location-based CHO mechanism are not introduced, then we support to add ATG related requirements in the current corresponding section, similar as HST. Otherwise, define ATG specific RRM requirements in separate sections is more suitable.

	R4-2304905
	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.

	R4-2304983
	ZTE Corporation
	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.

	R4-2305271
	Huawei, HiSilicon
	Proposal 1:
RAN4 to consider following specification drafting approaches with more conclusions on number of ATG specific RRM requirements to be introduced:
[bookmark: _Hlk132101389]Option 1: Update the specification like HST that to make the ATG specific changes when the requirement is different from legacy one in existing sections.
Option 2: Create ATG specific sections for ATG requirements like NTN.

	R4-2305729
	Ericsson
	[bookmark: _Toc118708079]Observation 1: The REFSENS requirements for ATG bands are same as for corresponding legacy bands. 
Proposal 1	: The frequency band grouping tables from the legacy bands are reused for ATG.
Proposal 2	: ATG specific RRM requirements are defined in separate sections in TS 38.133.



Open issues summary
Topic description: we will discuss some fundamental assumptions and general impactions due to ATG feature
Open issues and candidate options before meeting:
Issue 1-1: Band grouping table
· Proposals
· [bookmark: _Hlk132101008]Option 1: The frequency band grouping tables from the legacy bands are reused for R18 ATG. (CMCC, Ericsson)
· Background (for information): 
· Agreements from R4-2303645: The REFSENS requirements specified in TS 38.101-1 for each band can be reused for ATG UE
· Recommended WF
· The frequency band grouping tables from the legacy bands are reused for R18 ATG
Issue 1-2: whether new UAI reporting method could be introduced
· Proposals
· Option 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. (LGE)
· Option 2: There is no obvious motivation and feasibility guarantee to introduce the above UAI report. (ZTE)
· 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 1-3: How to involve ATG RRM core requirements in TS38.133
· Proposals
· Option 1: Based on further conclusions on ATG specific RRM requirements to be introduced
· Update the specification like HST that to make the ATG specific changes when the requirement is different from legacy one in existing sections (HW (if number of ATG specific RRM requirements is limited), CMCC (if location-based cell reselection and location-based CHO mechanism are not introduced))
· Create ATG specific sections for ATG requirements like NTN (HW (if considerable number of ATG specific RRM requirements), CMCC (if location-based cell reselection and location-based CHO mechanism are introduced))
· Option 2: ATG specific RRM requirements are defined in separate sections in TS 38.133. (Ericsson)
· Recommended WF
· Discuss the issue in 2nd round.

Companies views’ collection for 1st round 
Open issues 
Issue 1-1: Band grouping table
	Company
	Comments

	XXX
	

	CMCC
	Support the recommended WF

	Huawei 
	Fine with recommended WF.

	ZTE
	Fine with the recommended WF.


 
Issue 1-2: whether new UAI reporting method could be introduced
	Company
	Comments

	LGEXXX
	Fine with recommended WF, but, for second bullet, we don’t need to consider sending LS to RAN plenary.

	CATT
	Ok with the recommended WF, and we also consider that there is no need to send LS RAN1/2 or RAN plenary according to the current progress.

	Ericsson
	Issue 1-2: whether new UAI reporting method could be introduced
We support that UAI is introduced for ATG. There are many key differences between ATG and traditional TN networks. Our view is that RAN4 shall not aim to reuse the legacy requirements, instead RAN4 shall define requirements that are suitable specifically for ATG. This will make the improve the overall ATG operation both from a network and UE perspective. Given the key differences between ATG and TN operation, there are redundant measurements in ATG which can be avoided although power consumption may not be an issue. Our view is that the ATG shall be not be unnecessary complicated, using the UAI RAN4 can define suitable and relevant RRM requirements for some procedures/measurements (e.g. IDLE mode measurement mechanisms).
This will make ATG solution more attractive solution to deploy compared to other competitive solutions. 
As a side note: UAI for ATG has been discussed for several meetings and it has been argued by some companies that RAN2 does not have TU and therefore cannot introduce any signaling. However, as per earlier agreements in other related issues (see Issue 2-1-1-4), it is expected that RAN4 will still request RAN2 to introduce signaling support. Therefore, we think RAN4 can also request RAN2 to introduce UAI support. 

	Nokia
	We are generally ok with the WF, but before sending any LS we need to agree on what kind of contents we expect to be reported in the UAI. We agree with Ericsson that RAN2 may be requested to provide some support. However, depending on the contents and the scope of the UAI, there might be a necessity to have RAN2 TUs allocated for it. And the moment, we do not see an obvious necessity to the LS but we are open for discussion. 

	Huawei
	Fine with recommended WF.

	ZTE
	Fine with the recommended WF. We can not see the necessity to send LS to RAN1/2 or plenary based on current status.


 
Issue 1-3: How to involve ATG RRM core requirements in TS38.133
	Company
	Comments

	LGEXXX
	Depending on the number of newly defined requirements, we are fine with option 1

	CATT
	Based on the current RAN4‘s progress on the number of specify ATG requirements.

	Ericsson
	We support option 2. Option 2 is similar to the approach used for introducing the NTN or RedCap requirements in TS 38.133. 
The ATG UE as a separate type of device compared to classical handled devices, and the features supported by those may be different. We may also have enhancements in future releases that are specific to ATG. If we keep separate section, the readability of the specification will be improved and it will be future-proof as we can add new features/requirements on top of what we are introducing now in Rel-18. For the sections which the requirements are identical, we can use references to point to existing requirements instead of duplicating the text.  

	Nokia
	In a general sense, we prefer not having separate subclauses for ATG type, although we can compromise. In our view, the approach used for NTN and RedCap tends to make maintenance more complicated when other features are introduced in TS 38.133.

	Huawei
	No strong views. We noticed that there is power class or UE type discussion in RF session. Maybe some requirements can not be directly used or copied.

	ZTE
	Prefer Option 1 based on current RAN4 progress.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2304635
	Moderator: recommended to be revised to capture the latest agreements.

	
	Company A:

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Topic #1
	Issue 1-1: Band grouping table
Tentative agreements:
· The frequency band grouping tables from the legacy bands are reused for R18 ATG
Recommendations for 2nd round:
No further discussion

Issue 1-2: whether new UAI reporting method could be introduced
Tentative agreements:
· 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 RAN2 if needed.
Recommendations for 2nd round:
No further discussion under this issue.

Issue 1-3: How to involve ATG RRM core requirements in TS38.133
Candidate options:
· Option 1: Based on further conclusions on ATG specific RRM requirements to be introduced
· Update the specification like HST that to make the ATG specific changes when the requirement is different from legacy one in existing sections (HW (if number of ATG specific RRM requirements is limited), CMCC (if location-based cell reselection and location-based CHO mechanism are not introduced))
· Create ATG specific sections for ATG requirements like NTN (HW (if considerable number of ATG specific RRM requirements), CMCC (if location-based cell reselection and location-based CHO mechanism are introduced))
· Option 2: ATG specific RRM requirements are defined in separate sections in TS 38.133. (Ericsson)
Recommendations for 2nd round:
To be discussed




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2304635
	To be revised



Discussion on 2nd round (if applicable)

Topic #2: Mobility
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304406
	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.
Proposal 2: At least in this release, a further relaxation of the distance-based triggered cell re-selection mechanism in NTN will not be considered. 
Proposal 3: If R17 NTN (RSRP+ location- based CHO) is reused for ATG, locations refer to the reference location of the serving cell and the candidate target cell and the UE location. 
· RAN4 have already agreed that ATG UE is capable of GNSS, and ATG BS could send the reference location by PositionVelocity-r17 as defined in TS 38.331.
· The UE will specifically trigger CHO based on the relationship between its distance from the reference location of the serving cell and the candidate target cell and the corresponding threshold.

	R4-2304498
	Nokia, Nokia Shanghai Bell
	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: Wait for RAN2 response on the LS in R4-2303684 to confirm the availability of the distance threshold for ATG. 
Proposal 2: If distance threshold is available the mechanism for cell reselection based on distance shall follow the same procedure adopted in NTN: Option 1 in issue Issue 2-1-1-1 in R4-2303226 is favoured.
Proposal 3: Do not adopt option 2 for issue 2-1-1-1. A similar mechanism can be defined by the network using measurement relaxation conditions.
Proposal 4: Do not introduce enhancements related to UE assistance information for cell reselection
Proposal 5: Re-use the CHO functionality that combines RSRP and location based triggers for ATG.

	R4-2304637
	CMCC
	Proposal 1: Introduce distance-based triggering as an additional condition for intra- and inter-frequency cell measurement as follows, whether and how to configure the feature is up to network implementation
[bookmark: _Hlk132116088]•	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.
•	If SIB19 could be reused based on RAN2’s feedback, then reference location and distanceThresh can be signaled by referenceLocation-r17 and distanceThresh-r17 respectively. If SIB19 could not be reused, then new signaling should be designed which needs RAN2’s work.
Proposal 2: New NW configuration flag for enhanced requirements should be introduced for ATG network
Proposal 3: An optional UE capability for enhanced requirements should be introduced for ATG network 
Proposal 4: If UE is configured with [NW configuration flag for enhanced requirements], and the UE supports [capability for enhanced requirements], the R16 HST cell-reselection requirement should be applied. For other cases, the legacy R15 cell-reselection requirement should be applied.
Proposal 6: The reference location (referencelocation1 and referencelocation2) is up to network configuration.
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.

	R4-2304906
	LG Electronics
	[bookmark: _Hlk132116593]Proposal 1. For cell reselection mechanism, following distance-based mechanism shall be considered together with legacy RSRP based reselection since the near-far effect is not clearly observed in blind area ATG BS.
· If the distance between UE and BS location is smaller than threshold for blind area, UE shall search for and measure inter/intra-frequency layers of higher, equal or lower priority in preparation for possible reselection in preparation for possible reselection
· If the distance between UE and BS location is larger than threshold for blind area and smaller than distanceThresh, the UE shall search for inter/intra-frequency layers of higher priority.
· If the distance between UE and serving cell reference location is larger than distanceThresh, UE shall search for and measure inter/intra-frequency layers of higher, equal or lower priority in preparation for possible reselection
Proposal 2. Using BS location information and UE location information, CHO can be used for UE located on the blind area of ATG BS. 

	R4-2304985
	ZTE Corporation
	Proposal 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.
Proposal 2: The trade-off between the workload and performance gain brought by the new cell re-selection rule should be considered.
Proposal 3: Open to further discuss the distance-based cell re-selection. The legacy cell re-selection rule should be as baseline or mandatory supported. Regarding to whether additional enhanced cell re-selection can be considered, either not support or optional support.
Proposal 4: To support both Set 1 and Set 2 requirements, an additional UE capability and an additional NW signalling are needed.
Proposal 5: Regarding to whether reusing the R16 HST UE capability intraNR-MeasurementEnhancement-r16 and NW signalling highSpeedMeasFlag-r16, if not any scenario assumption behind them, only indicating the support/configuration of the exact requirements defined in TS 38.133 Table 4.2.2.3-2, reusing intraNR-MeasurementEnhancement-r16 and highSpeedMeasFlag-r16 are fine.
Proposal 6: No need to consider the switch between the two sets, just configuring one of the sets via RRC configuration is fine.
[bookmark: _Hlk132122759]Proposal 7: For the location-based CHO, reusing the procedure in R17 NTN is fine. Furthermore, the reference location means the location of current cell or target cell.

	R4-2305287
	Huawei, HiSilicon
	Proposal 1: For ATG, distance-based triggering for intra- and inter-frequency measurement principle for cell re-selection may not be necessary unless there is an obvious motivation.
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: RSRP+ location-based CHO can be considered, if both ATG UE location and ATG BS location are known to ATG UE.

	R4-2305728
	Ericsson
	Proposal 1	: The UE is allowed to not perform neighbour cell measurements based on the distance between the aircraft and a reference location.
[bookmark: _Hlk132117302]Proposal 2: 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.
Observation 1: Clarify the previous SDT agreement as: The Rel-17 SDT requirements apply for ATG, but RAN4 is not going to define ATG specific enhancements in Rel-18.  
Proposal 3	: The UE is allowed to skip IDLE/INACTIVE mode neighbour cell measurements under stable flight operation mode which is defined as the time when UE does not detect any changes in [altitude, speed or flight path]. 
Proposal 4	: Assistance information is related to changes in the UE [altitude, flight path and speed] is introduced for ATG.
Proposal 5: RAN4 to define the conditions associated with set 1 and set 2 requirements.
Proposal 6: In set 2 cell reselection measurement requirements, no need to meet the neighbour cell measurement requirements.  
Proposal 7: UE to meet the more stringent requirements (e.g. HST without neighbour cell measurements) when an ATG indicator is received from the NW. Otherwise, the UE shall meet the Rel-15 cell reselection requirements.
Proposal 8: Clarify the previous SDT agreement as: The Rel-17 SDT requirements apply for ATG, but RAN4 is not going to define ATG specific enhancements in Rel-18.  
Proposal 9: Location based CHO is supported for A2G in Rel-18, and details of requirements are FFS  

	R4-2305806
	Qualcomm Incorporated
	Observation 1: With a maximum plane speed of 1200km/h, legacy intra-frequency cell detection requirements are sufficient for an ATG UE configured with DRX cycle length of up to 1.28s with ISD>11kms.
Observation 2: HST cell detection requirements are the same as legacy requirements for 2.56s DRX cycle. 
Observation 3: According to the WID – “In order to control the network deployment cost and considering the limited number of flights, large ISD is preferred, e.g., about 100km to 200km”
Proposal 1: Legacy cell reselection requirements apply to ATG UEs for intra-frequency neighbour cell measurement/detection/evaluation.
Observation 4: For inter-frequency cells, the overall cell detection delay is scaled by the number of inter-frequency carriers (7 for legacy NR) to be monitored.
Observation 5: ATG is deployed in somewhat controlled environment based on well-known fly zones, there may not be a need to perform inter-frequency measurements for as many carriers as in terrestrial networks.
Observation 6: By reducing the number of inter-frequency carriers for ATG network to 3, an ATG UE can perform cell re-selection with legacy requirements.
Observation 7: Based on the ISD, network can enable faster cell measurements by configuring smaller DRX values for a smaller cell (e.g. 2.56s DRX for ISD<20kms, 1.28s for ISD<35kms)
Proposal 2: For idle mode cell re-selection purposes, an ATG UE shall be capable of monitoring at least, depending on UE capability, [3] NR inter-frequency carriers. 
Proposal 3a: Based on proposal 2, legacy cell reselection requirements apply to ATG UEs for inter-frequency neighbour cell measurement/detection/evaluation.
Proposal 3b: If RAN4 is to define two set of cell reselection requirements for ATG UEs, network indicates via system information, which 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.
Observation 8: 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 9: 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 10: 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 4: 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.



Open issues summary
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.
Issue 2-1-1-1: 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, Nokia (If distance threshold is available), CMCC)
· 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: (Ericsson) 
· The UE is allowed to not perform neighbour cell measurements based on the distance between the aircraft and a reference location
· Option 3: For cell reselection mechanism, following distance-based mechanism shall be considered together with legacy RSRP based reselection since the near-far effect is not clearly observed in blind area ATG BS. (LGE)
· If the distance between UE and BS location is smaller than threshold for blind area, UE shall search for and measure inter/intra-frequency layers of higher, equal or lower priority in preparation for possible reselection in preparation for possible reselection
· If the distance between UE and BS location is larger than threshold for blind area and smaller than distanceThresh, the UE shall search for inter/intra-frequency layers of higher priority.
· If the distance between UE and serving cell reference location is larger than distanceThresh, UE shall search for and measure inter/intra-frequency layers of higher, equal or lower priority in preparation for possible reselection
· Option 4: (LGE)
· 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 5: No need to specify distance, altitude or speed-based enhancements to cell re-selection mechanism during Release 18. (QC, HW, ZTE)
· If needed, such mechanisms may be discussed in future releases.
· Other information from companies’ proposals:
· Nokia and CATT don’t support Option 2 at least in this release.
· Nokia and ZTE mentioned that Do not introduce height-dependent requirements for measurement procedures for ATG UES. 
· ZTE is open to further discuss the optional distance-based cell re-selection, provided that the legacy cell re-selection rule as baseline or mandatory supported.
· Recommended WF
· To be discussed
Issue 2-1-1-2: If Cell re-selection mechanism as Option 1/2/3 is agreed, how does network signal the reference location and distance threshold to UE
· Proposals
· Option 1: Wait for RAN2 response on the LS in R4-2303684 to confirm the availability of the distance threshold for ATG. (Nokia)
· Option 2: If SIB19 could be reused based on RAN2’s feedback, then reference location and distanceThresh can be signaled by referenceLocation-r17 and distanceThresh-r17 respectively. If SIB19 could not be reused, then new signaling should be designed which needs RAN2’s work. (CMCC)
· Recommended WF
· First wait for RAN2’s response on the LS in R4-2303684
· Further discuss whether the legacy referencelocation-r17 can be reused for ATG, referencelocation-r17 related information are as follows:
[image: ]
[image: ]

[image: ]
Issue 2-1-1-3: UE assistance information for cell reselection
· Proposals
· Option 1: Do not introduce enhancements related to UE assistance information for cell reselection. (Nokia)
· Option 2: Assistance information is related to changes in the UE [altitude, flight path and speed] is introduced for ATG. (Ericsson)
· The UE is allowed to skip IDLE/INACTIVE mode neighbour cell measurements under stable flight operation mode which is defined as the time when UE does not detect any changes in [altitude, speed or flight path].
· The 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.
· 
· Recommended WF
· To be discussed. 
Issue 2-1-1-4: Cell re-selection measurement requirements
· Agreement in last meeting:
· 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
· Proposals
· Option 1: (QC)
· Apply legacy cell reselection requirements for intra -frequency neighbour cell measurement/detection/evaluation, 
· UE shall be capable of monitoring at least, depending on UE capability, [3] NR inter-frequency carriers for idle mode cell re-selection.
· Apply legacy cell reselection requirements for inter -frequency neighbour cell measurement/detection/evaluation.
· Option 2: In set 2 cell reselection measurement requirements, no need to meet the neighbour cell measurement requirements (Ericsson)
· Option 3: Follow the agreements in last meeting
· Recommended WF
· Discuss the options.
Issue 2-1-1-5: Signalling for Cell re-selection measurement requirements
· Proposals
· Option 1: New NW configuration flag and optional UE capability for enhanced requirements should be introduced for ATG network (CMCC)
· Option 2: reusing intraNR-MeasurementEnhancement-r16 and highSpeedMeasFlag-r16, provided that there is no scenario assumption behind them, only indicating the support/configuration of the exact requirements defined in TS 38.133 Table 4.2.2.3-2 (ZTE)
· Option 3: RAN4 to define the conditions associated with set 1 and set 2 requirements. (Ericsson)
· For information:
	intraNR-MeasurementEnhancement-r16
Indicates whether the UE supports the enhanced intra-NR RRM requirements to support high speed up to 500 km/h as specified in TS 38.133 [5]. This field applies to MN configured measurement enhancement when MR-DC is not configured and SN configured measurement enhancement when (NG)EN-DC is configured.
The UE can include this field only if the UE does not indicate the support of measurementEnhancement-r16 and interRAT-MeasurementEnhancement-r16. Otherwise, the UE does not include this field.
	UE
	No
	No
	FR1 only

	[bookmark: _Hlk89774549]measurementEnhancementInterFreq-r17
Indicates whether the UE supports the enhanced RRM requirements for inter-frequency measurements in connected mode to support high speed up to 500 km/h as specified in TS 38.133 [5].
UE indicating support of this feature shall indicate support of measurementEnhancement-r16 or intraNR-MeasurementEnhancement-r16.
	UE
	No
	No
	FR1 only


	highSpeedMeasFlag
If the field is present and UE supports measurementEnhancement-r16, the UE shall apply the enhanced intra-NR and inter-RAT EUTRAN RRM requirements to support high speed up to 500 km/h as specified in TS 38.133 [14].
If the field is present and UE supports intraNR-MeasurementEnhancement-r16, the UE shall apply enhanced intra-NR RRM requirement to support high speed up to 500 km/h as specified in TS 38.133 [14].
If the field is present and UE supports interRAT-MeasurementEnhancement-r16, the UE shall apply enhanced inter-RAT EUTRAN RRM requirement to support high speed up to 500 km/h as specified in TS 38.133 [14].
This parameter only applies to SpCell.

	highSpeedMeasInterFreq
If the field is present and UE supports measurementEnhancementInterFreq-r17, the UE shall apply the enhanced RRM requirements for inter-frequency measurement in RRC_CONNECTED to support high speed up to 500 km/h as specified in TS 38.133 [14].


· Recommended WF
· To be discussed
Issue 2-1-1-6: How to switch between the two sets of cell re-selection requirements 
· Proposals
· Option 1: If UE is configured with [NW configuration flag for enhanced requirements], and the UE supports [capability for enhanced requirements], the R16 HST cell-reselection requirement should be applied. For other cases, the legacy R15 cell-reselection requirement should be applied. (CMCC)
· Option 2: network indicates which requirements apply to a particular cell (Ericsson, QC, ZTE)
· Option 2-1: indicates via system information, which requirements apply to a particular cell. (QC)
· 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.
· Option 2-2: Configure one of the sets via RRC configuration (ZTE)
· Option 2-3: UE to meet the more stringent requirements (e.g. HST without neighbour cell measurements) when an ATG indicator is received from the NW. Otherwise, the UE shall meet the Rel-15 cell reselection requirements. (Ericsson)
· Recommended WF
· To be discussed
Issue 2-1-2: SDT 
Agreements in last meeting:
· RAN4 is not going to define ATG specific requirements in R18.
· Proposals
· Option 1: Clarify the previous SDT agreement as: The Rel-17 SDT requirements apply for ATG, but RAN4 is not going to define ATG specific enhancements in Rel-18.  (Ericsson)
· Recommended WF
· To be discussed

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.
[bookmark: _Hlk132122249]Issue 2-2: location-based CHO
Agreement in last meeting: 
· Introduce legacy CHO for ATG
· The legacy R16 CHO delay requirements can be reused. 
· Optional feature for ATG
· FFS on location-based CHO for ATG
· The procedure 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.
· Clarification on reference location is needed
· Optional feature for ATG
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) (Nokia, CMCC, ZTE, HW)
· Option 2: Location based CHO is supported for A2G in Rel-18, and details of requirements are FFS (Ericsson)
· Option 3: Using BS location information and UE location information, CHO can be used for UE located on the blind area of ATG BS. (LGE)
· Recommended WF
· To be discussed.
Issue 2-2-2: Clarification on reference location for location-based CHO
· Proposals
· Option 1: reference locations (referencelocation1 and referencelocation2) refer to the reference location of the serving cell and the candidate target cell, which is up to network configuration. (CATT, CMCC, ZTE)
· Recommended WF
· reference locations (referencelocation1 and referencelocation2) refer to the reference location of the serving cell and the candidate target cell, which is up to network configuration.
· Further discuss whether the legacy referencelocation-r17 can be reused for ATG, which can be discussed together with Issue 2-1-1-2.
Issue 2-2-3: Requirement for location-based CHO if agreed to be introduced
· Proposals
· Option 1: For the requirement of location-based CHO, the definition of Tmeasure should be revised, others can reuse the legacy. (CMCC)
· 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 after 2-2-1 is concluded
Companies views’ collection for 1st round 
Open issues 
Issue 2-1-1-1: Cell re-selection mechanism
	Company
	Comments

	XXXQualcomm
	We support Option 4. 
We think power savings are not of prime importance for ATG UEs which are CPE devices and can be assumed to be always connected to power. Secondly, because this CPE device is potentially serving a large number of devices for multimedia applications, it may not go to idle mode very often. Thirdly, 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. So, we think that although these may be nice to have features, but there’s no real motivation to define them, at least not during Rel18.

	LGE
	We support option 3 and 4. Even if CPE devices are assumed for ATG UE, we think idle mode measurements and behaviors needs to be defined. Also, other idle mode requirements were already considered/agreed in RAN4. 
Option 3.
We think distance based cell reselection mechanism can be used as option 1, but, there is a blind area in ATG as discussed in RF session.  If BS location, which used in timing compensation process, is used as reference location, UE may not achieve successful reselection when UEs move into blind area in legacy distance based mechanism. So, we think additional threshold for blind area should be configured. 
Option 4.
If ATG UE is located in certain low altitude, measurement performance of ATG UE may be affected by interference from TN NW. Since lower than 3km is not analyzed in coexistence study in RF session, [3km] can be used as threshold for altitude.

	CMCC
	First of all, we think the location-based reselection or other cell reselection enhancement mechanism shouldn’t impact the legacy S criteria. UE should trigger the cell-reselection when Srxlev ≤ S(non)IntraSearchP or Squal ≤ S(non)IntraSearchQ. Besides, the location-based reselection could help to trigger UE measurement in time, because the RSRP/RSRQ variation near to cell-edge will not be very obvious as TN network due to large cell range. Thus, Option 1 is our first preference.

	CATT
	We are open to further discuss the optional distance-based cell re-selection like option 1, and option 5 is also ok for us.
For option 2, it is a further relaxation of option 1. In our view, considering that it is risky to consider only the distance condition, UEs should also perform measurement when the distance between the aircraft and a reference location is smaller than the threshold and the signal quality is poor, otherwise network performance will be lost. Therefore, RSRP measurement can’t be ignored by ATG UE at least in this release.

	Ericsson
	The motivation of all options 1-4 is same, i.e. to reduce unnecessary or redundant measurements due to the different characteristics of ATG operating scenario compare to legacy TN scenario.  To facilitate the discussions, our suggestion is to first agree on whether to introduce distance-based measurements or not. The detailed proposals can be discussed as a second step. 
Reusing the legacy measurement rules which were designed for handheld devices which have very different mobility characteristics compared to ATG UE will make the ATG unnecessary complicated. The RAN4 requirements shall be defined to address the specific ATG scenario, taking into account the large cell and known flight path, this will make ATG a competitive technology compared to other options. 
We can also compromise to the suggestion from ZTE, i.e. to define optional distance-based cell re-selection, provided that the legacy cell re-selection rule as baseline or mandatory supported.

	Nokia
	We agree with several points raised by other companies. QC and LGE have a relevant point that saving cell reselection power is not very relevant for a CPE. So we agree this is not a high priority discussion. 
We can support Option 5.
Ericsson also has a relevant point, that first we need to decide whether to have distance based threshold for cell reselection. And we maintain our position, that it can be supported, provided that the framework of SIB19 is adopted for ATG (low-hanging signalling support). 
We can compromise to Option 1.
We see Option 3 the same as Option 1, just phrased differently. To LGE, the reference location is not necessarily the BS location, but another location configured by the BS.

	Huawei
	Support option 5.
In NTN, the justification of introducing distance related condition is mainly because the RSRP fluctuation may not well reflect UE location change in large NTN cell. Taking distance as an additional condition can enable UE perform in-time measurement in NTN cell.
Regarding ATG cell, the cell radius is far smaller than NTN, thus the necessity of introducing distance related condition is not outstanding. Moreover through setting a larger S(non)IntraSearchP value, in-time neighbour cell measurement can also be guaranteed.
Other altitude, flight, or speed based triggered cell re-selection schemes are kinds of measurement enhancement. At a late phase of the WI, it is not suggested to do further enhancement unless there is an obvious motivation.


	ZTE
	Support Option 5 and open to discuss Option 1.
Both Option 1,2,3 try to introduce the distance based solution so as to reduce or weaken the intra-frequency and inter-frequency measurement due to large ISD in ATG. In our opinion, firstly the legacy cell re-selection rule should be as baseline or the mandatory support. Between the Option 1, 2, 3, we believe Option 1 is more reliable since it considers both the legacy S rule and the distance factor when making any decision.



 
Issue 2-1-1-2: If Cell re-selection mechanism as Option 1/2/3 is agreed, how does network signal the reference location and distance threshold to UE
	Company
	Comments

	XXXQualcomm
	Suggest agreeing on Issue 2-1-1-1 first

	LGE
	Fine with recommended WF

	CMCC
	If location-based cell-reselection is introduced in ATG, then whether current design of referencelocation-r17 in RAN2 could be reused for ATG need to be discussed. In our perspective, the referencelocation of ATG should be a point above the ground, so the current design should be updated, which needs RAN2’s co-work.

	CATT
	Ok with the recommended WF.

	Ericsson
	Our suggestion is to first agree on whether to introduce distance-based measurements or not. The details (e.g. whether existing reference location can be reused) can be discussed as a second step. 

	Nokia
	We agree with QC.

	Huawei
	Fine with recommended WF

	ZTE
	Fine with the recommended WF.


 
Issue 2-1-1-3: UE assistance information for cell reselection
	Company
	Comments

	XXXQualcomm
	Suggest agreeing on Issue 2-1-1-1 first

	LGE
	It can be discussed after agreement for Issue 2-1-1-1 is made

	CATT
	We think that it is reasonable to skip IDLE/INACTIVE mode neighbour cell measurements under stable flight operation mode, how UE can identify the mode should be further discussed.

	Ericsson
	We support option 2. This issue is related to issue 1-2 in topic 1. We suggest to consider changes in at least altitude, speed or flight path because changes to these parameters may affect the mobility of the ATG UE. But we are open to discuss other options to be included in the assistance information. 

	Nokia
	We can discuss after reaching agreement for Issue 2-1-1-1.

	Huawei
	Suggest agreeing on Issue 2-1-1-1 first

	ZTE
	Prefer Option 1.
To Option 2, if the CPE skips the IDLE/INACTIVE mode measurement for a duration, when the CPE goes back to the normal manner, how to guarantee there is enough time to perform measurement before subsequent potential cell re-selection? When the CPE would enter to the unnormal manner, it can not be predicted since of the airflow or some other unpredictable reasons. How to avoid the ping-pong effect between the normal and unnormal manners?



Issue 2-1-1-4: Cell re-selection measurement requirements
	Company
	Comments

	XXXQualcomm
	Support Option 1. 
We presented a detailed analysis on this topic in our contribution paper. With a maximum plane speed of 1200km/h, legacy intra-frequency cell detection requirements are sufficient for an ATG UE configured with DRX cycle length of up to 1.28s with ISD>11kms. So, no need to define HST requirements for intra-frequency cell re-selection.
For inter-frequency cell reselection, cell reselection delays are scaled by the number of inter-frequency carriers to be monitored. Since ATG is somewhat controlled environment based on well-known fly zones, there may not be a need to perform inter-frequency measurements for as many carriers as in terrestrial networks. For ATG, if we can reduce the minimum number of inter-frequency carriers to be monitored from 7 to 3, legacy R15 requirements could be used for inter-frequency cell re-selection as well.

	CMCC
	We support to reuse the legacy requirements.
Our contribution paper also analysis the legacy requirements for ATG, we copy it as follows:
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Deployment Method 1 

	[image: ]
Deployment Method 2



Table 1. The minimum ISD when using legacy R15 intra-frequency and inter-frequency measurement requirements
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Minimum cell radius (km)
	Minimum ISD (km)
Deployment 1
	Minimum ISD (km)
Deployment 2

	
	FR1
	
	
	
	
	

	0.32
	1
	11.52 x N1 x M2 (36 x N1 x M2)
	11.52 x N1 x 1.5 (36 x N1 x 1.5)
	11.52
	23.04
	34.56

	0.64
	
	17.92 x N1 (28 x N1)
	17.92x N1 (28 x N1)
	11.94
	23.88
	35.82

	1.28
	
	32 x N1 (25 x N1)
	32 x N1 (25 x N1)
	21.33
	42.66
	63.99

	2.56
	
	58.88 x N1 (23 x N1)
	58.88 x N1 (23 x N1)
	39.25
	78.5
	117.75


Table 2. The minimum ISD when using HST intra-frequency and inter-frequency measurement requirements
	DRX cycle length [s]
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tdetect,NR_Inter_HST [s] (number of DRX cycles)
	Minimum cell radius (km)
	Minimum ISD (km)
Deployment 1
	Minimum ISD (km)
Deployment 2

	0.32
	2.56 x M2 (8 x M2)
	[3.2 x M2 (10 x M2)] Note 1
	3.2
	6.4
	9.6

	0.64
	5.12 (8)
	[6.4 (10)]
	4.26
	8.52
	12.78

	1.28
	8.96 (7)
	[10.24 (8)]
	6.83
	13.66
	20.49

	2.56
	58.88 (23)
	58.88 (23)
	39.25
	78.5
	117.75


To be noted that: we consider S criteria will be met when the distance between the ATG UE and the cell center is larger than half of cell radius, and the UE speed is 1200km/h. The range of ISD we considered is [14]-200km
We have following Observation: 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.


	Ericsson
	We are fine to follow the agreements from last meeting. 

	Nokia
	We are ok with option 1 in what regards legacy requirements. 
For reducing the number of frequency layers measured, we are open to consider it. 

	Huawei
	Depends on ISD. If the ISD is small, HST measurement requirements are needed.



Issue 2-1-1-5: Signalling for Cell re-selection measurement requirements
	Company
	Comments

	XXXQualcomm
	We are fine with option 1, reusing MeasurementEnhancement-r16 from R16 HST is also okay

	CMCC
	One issue of reusing MeasurementEnhancement-R16 is that the signalling indicates whether the UE supports the enhanced intra-NR RRM requirements to support high speed up to 500 km/h. However, in ATG, UE should support high speed up to 1200km/h. Therefore, we think it will be better if a new signalling and capability can be reused.

	CATT
	We agree to focus on the high speed that the signalling can support, a new signalling will be better.

	Ericsson
	Option 1 and 3 are no contradicting, option 3 is rather a clarification of option 1. We support option 1, we don’t think the existing high-speed indicator flag shall be reused for ATG. The existing flag was introduced for different scenario and reusing the same indicator for ATG will lead to mistakes and misunderstandings between the WGs/specs. . Having a separate indicator for ATG will make the feature more future-proof. 

	Nokia
	We’re fine with the idea to introduce a new capability. For the signalling support, this is more RAN2 field of expertise. For example, in NTN we also had an “enhanced mode” which re-used the signalling framework adopted for HST.  

	Huawei
	Fine with option 1

	ZTE
	Considering different upper bound of speed between R16 HST and ATG, we are fine with Option 1.



Issue 2-1-1-6: How to switch between the two sets of cell re-selection requirements 
	Company
	Comments

	XXXQualcomm
	Support option 2-1 as it offers a clean solution for which requirements should apply.
Note that, as commented for Issue 2-1-1-4, such switching mechanism may only be needed for intra-frequency measurements. For intra-frequency measurements, legacy requirements could be used.

	CMCC
	Option 1. In our view, both network signalling and UE capability should be considered.

	CATT
	We support option 2 and how to indicate by the NW can be further discussed.

	Ericsson
	We support option 2-3 for set 2 requirements. As commented earlier, given that the ATG UE under high-speed is operating in a very large cell compared to TN cells and with predefined path, it may be sufficient for the UE to measure on the serving cell. Distance-based triggering of neighbor cells can be used (as discussed in issue 2-1-1-1-1). However, for set 1 requirements we are fine to reuse the legacy measurements. 

	Nokia
	We do not see Option 1 and Option 2 as orthogonal. The main difference is that Option 1 sets the capability for enhanced measurements as optional, whereas Option 2 assumes it is mandatory (implicitly). 
We are ok with Option 2-1.

	ZTE
	Fine with Option 2.



Issue 2-1-2: SDT 
	Company
	Comments

	XXXCMCC
	Fine with Option 1.

	CATT
	Support option 1.

	Ericsson
	We support option 1. Reusing the existing SDT requirements for ATG can be useful and it does not increase any work load. 

	Huawei
	Fine with Option 1.



Issue 2-2-1: location-based CHO mechanism
	Company
	Comments

	XXXQualcomm
	We prefer to not specify location based CHO for ATG UEs. If needed, such mechanism could be specified in future releases.

	LGE
	We support to define location based CHO and we have concern on the blind area of ATG BS. So, we think CHO can be support to UE in blind area.

	CMCC
	We support Option 1.
First, HO will be a common case for ATG. 
Second, the RSRP/RSRQ variation will not be very obvious near the cell center due to large ISD, the location-based CHO could help UE to trigger CHO in-time

	CATT
	If the reference location of the serving cell and neighbour cell can be informed to the UE, option 1 is fine.

	Ericsson
	In general we are fine to support location-based CHO ATG as it can improve the handover procedure for ATG especially taking into consideration that the cells are very large and flight path is typically known. We suggest to first agree on whether to support location-based CHO as a first step, and detailed requirements can be discussed as second step and RAN4 may need some more time to look into the details of requirements.  

	Nokia
	Option 1 is fine. 

	Huawei
	Option 1.
For ATG network, as the airplane trajectory is almost deterministic, location information can be used for handover. Moreover in RF session, an LS is sent to RAN2 to confirm whether the location information of ATG BS can be acknowledged by ATG UE. 

	ZTE
	Share similar view as CATT.



Issue 2-2-2: Clarification on reference location for location-based CHO
	Company
	Comments

	XXXQualcomm
	Depends on Issue 2-2-1.

	LGE
	Does Reference location denote the BS location? 

	CMCC
	To LGE: based on our understanding, the reference location will be cell center of serving cell and neighbour cell as NTN.
If location-based CHO is introduced in ATG, then whether current design of referencelocation-r17 in RAN2 could be reused for ATG need to be discussed. In our perspective, the referencelocation of ATG should be a point above the ground, so the current design should be updated, which needs RAN2’s co-work.

	CATT
	Ok with the recommended WF.

	Ericsson
	The definition of reference location shall be same as in NR NTN, i.e. it is configurable by the NW. 

	Nokia
	We agree with Ericsson. 

	ZTE
	Ok with the recommended WF.



Issue 2-2-3: Requirement for location-based CHO if agreed to be introduced
	Company
	Comments

	XXXQualcomm
	Depends on Issue 2-2-1.

	CMCC
	We support Option 1. However, it can be discussed after Issue 2-2-1 concluded.

	CATT
	Depends on Issue 2-2-1.

	Ericsson
	We suggest to first agree on whether to support location-based CHO in this meeting. If agreed, the detailed requirements can be discussed later.  

	Nokia
	We should wait for agreements in Issue 2-2-1 first.

	ZTE
	Depends on Issue 2-2-1.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-1-1: Cell re-selection mechanism
Candidate options:
· 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, CATT, Nokia (If distance threshold is available), ZTE (open to discuss))
· 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: (Ericsson) 
· The UE is allowed to not perform neighbour cell measurements based on the distance between the aircraft and a reference location
· Option 3: For cell reselection mechanism, following distance-based mechanism shall be considered together with legacy RSRP based reselection since the near-far effect is not clearly observed in blind area ATG BS. (LGE)
· If the distance between UE and BS location is smaller than threshold for blind area, UE shall search for and measure inter/intra-frequency layers of higher, equal or lower priority in preparation for possible reselection in preparation for possible reselection
· If the distance between UE and BS location is larger than threshold for blind area and smaller than distanceThresh, the UE shall search for inter/intra-frequency layers of higher priority.
· If the distance between UE and serving cell reference location is larger than distanceThresh, UE shall search for and measure inter/intra-frequency layers of higher, equal or lower priority in preparation for possible reselection
· Option 4: (LGE)
· 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 5: No need to specify distance, altitude or speed-based enhancements to cell re-selection mechanism during Release 18. (QC, HW, ZTE, CATT, Nokia)
· If needed, such mechanisms may be discussed in future releases.
Recommendations for 2nd round:
To be discussed in Friday’s offline GTW

Issue 2-1-1-2: If Cell re-selection mechanism as Option 1/2/3 is agreed, how does network signal the reference location and distance threshold to UE
Candidate options:
· Option 1: Wait for RAN2 response on the LS in R4-2303684 to confirm the availability of the distance threshold for ATG. (Nokia)
· Option 2: If SIB19 could be reused based on RAN2’s feedback, then reference location and distanceThresh can be signaled by referenceLocation-r17 and distanceThresh-r17 respectively. If SIB19 could not be reused, then new signaling should be designed which needs RAN2’s work. (CMCC)
Tentative agreements:
· First wait for RAN2’s response on the LS in R4-2303684
· If location-based cell-reselection is supported, further discuss whether the legacy referencelocation-r17 can be reused for ATG, referencelocation-r17 related information are as follows:
[image: ]
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Recommendations for 2nd round:
No need to discuss in 2nd round
Issue 2-1-1-3: UE assistance information for cell reselection
Candidate options:
· Option 1: Do not introduce enhancements related to UE assistance information for cell reselection. (Nokia, ZTE)
· Option 2: Assistance information is related to changes in the UE [altitude, flight path and speed] is introduced for ATG. (Ericsson, CATT)
· The UE is allowed to skip IDLE/INACTIVE mode neighbour cell measurements under stable flight operation mode which is defined as the time when UE does not detect any changes in [altitude, speed or flight path]. 
· The 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: Discuss after agreement for Issue 2-1-1-1 is made (QC, LGE, Nokia, HW)
Recommendations for 2nd round:
Continue discussing after agreement for Issue 2-1-1-1 is made

Issue 2-1-1-4: Cell re-selection measurement requirements
Candidate options:
· Option 1: (QC)
· Apply legacy cell reselection requirements for intra -frequency neighbour cell measurement/detection/evaluation, (Nokia)
· UE shall be capable of monitoring at least, depending on UE capability, [3] NR inter-frequency carriers for idle mode cell re-selection. (Nokia open to discuss)
· Apply legacy cell reselection requirements for inter -frequency neighbour cell measurement/detection/evaluation. (Nokia)
· Option 2: In set 2 cell reselection measurement requirements, no need to meet the neighbour cell measurement requirements (Ericsson)
· Option 3: Follow the agreements in last meeting (CMCC, Ericsson, HW)
· Agreement in last meeting:
· 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
Recommendations for 2nd round:
To be discussed in Friday’s offline GTW

Issue 2-1-1-5: Signalling for Cell re-selection measurement requirements
Candidate options:
· Option 1: New NW configuration flag and optional UE capability for enhanced requirements should be introduced for ATG network (CMCC, QC, Ericsson, CATT, Nokia, HW, ZTE)
· Option 1-1: RAN4 to define the conditions associated with set 1 and set 2 requirements. (Ericsson)
· Option 2: reusing intraNR-MeasurementEnhancement-r16 and highSpeedMeasFlag-r16, provided that there is no scenario assumption behind them, only indicating the support/configuration of the exact requirements defined in TS 38.133 Table 4.2.2.3-2 (ZTE, QC)
Tentative agreements:
· If Option 2/3 of Issue 2-1-1-4 is agreed
· New NW configuration flag and optional UE capability for enhanced requirements should be introduced for ATG network
Recommendations for 2nd round:
No need to discuss in 2nd round

Issue 2-1-1-6: How to switch between the two sets of cell re-selection requirements
Candidate options:
· Option 1: If UE is configured with [NW configuration flag for enhanced requirements], and the UE supports [capability for enhanced requirements], the R16 HST cell-reselection requirement should be applied. For other cases, the legacy R15 cell-reselection requirement should be applied. (CMCC)
· Option 2: network indicates which requirements apply to a particular cell (Ericsson, QC, ZTE, CATT)
· Option 2-1: indicates via system information, which requirements apply to a particular cell. (QC, Nokia)
· 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.
· Option 2-2: Configure one of the sets via RRC configuration (ZTE)
· Option 2-3: UE to meet the more stringent requirements (e.g. HST without neighbour cell measurements) when an ATG indicator is received from the NW. Otherwise, the UE shall meet the Rel-15 cell reselection requirements. (Ericsson)
Recommendations for 2nd round:
Could the proponents of Option 2 help clarify that whether UE capability is mandatory (implicitly)?
Because the proponents of Option 2 also the proponents of Option 1 in Issue 2-1-1-5. It seems that some misalignment between your opinion of these two issues.

Issue 2-1-2: SDT
Tentative agreements:
· The Rel-17 SDT requirements apply for ATG, but RAN4 is not going to define ATG specific enhancements in Rel-18
Recommendations for 2nd round:
No more discussion


	Sub-topic#2-2
	Issue 2-2-1: location-based CHO mechanism
Candidate options:
· Option 1: For the location-based CHO, reusing the procedure in R17 NTN for R18 ATG (combines RSRP and location based triggering condition) (Nokia, CMCC, ZTE, HW), (CATT, ZTE (if the reference location is available))
· Option 2: Location based CHO is supported for A2G in Rel-18, and details of requirements are FFS (Ericsson)
· Option 3: Using BS location information and UE location information, CHO can be used for UE located on the blind area of ATG BS. (LGE)
· Option 4: Not to specify location-based CHO, such mechanism can be specified in future releases (QC)
Recommendations for 2nd round:
To be discussed in Friday’s offline GTW

Issue 2-2-2: Clarification on reference location for location-based CHO
Tentative agreements:
· reference locations (referencelocation1 and referencelocation2) refer to the reference location of the serving cell and the candidate target cell, which is up to network configuration.
· Further discuss whether the legacy referencelocation-r17 can be reused for ATG, which can be discussed together with Issue 2-1-1-2.
Recommendations for 2nd round:
To be discussed after Issue 2-2-1 achieves agreement

Issue 2-2-3: Requirement for location-based CHO if agreed to be introduced
Candidate options:
· Option 1: For the requirement of location-based CHO, the definition of Tmeasure should be revised, others can reuse the legacy. (CMCC)
· 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.
Recommendations for 2nd round:
To be discussed after Issue 2-2-1 achieves agreement




Discussion on 2nd round (if applicable)
Topic #3: Timing
	T-doc number
	Company
	Proposals / Observations

	R4-2304407
	CATT
	Observation 1: Existing BS will broadcast the location information of NPN BS, but the general BS does not support the function of informing its location. Due to the confidentiality involved, at least the broadcast method seems to be infeasible.
Proposal 1: It seems infeasible for the network to broadcast its location information to the UEs. If necessary, other alternative solutions such as dedicated signaling need to be considered.
· RAN4 need to further wait for RAN2's feedback.
Proposal 2: For the GNSS accuracy, 30m for ATG UE is more reasonable because aircraft moves faster.
Proposal 3: Prefer the Tq_ATG and Tp_ATG should be 5.5*64*Tc for all SCSs.

	R4-2304499
	Nokia, Nokia Shanghai Bell
	Observation 1: In ATG, for cells of 200 kms, the minimum common guard period has to be equal to at least 1.33 ms.
Proposal 1: Utilize the LMF function for estimating the position of the aircraft and enable the calculation of the optimum gap period at the network side is preferred in relation to the uplink-TA-reporting.
Observation 3: The remainder of the Cyclic Prefix when applying the delay budget for the timing pre-compensation of the UE is not sufficient to accommodate for the channel delay spread and other imperfections on the system. 
Observation 4: In Rel-17, the inclusion of relaxed timing requirements due to GNSS and satellite position inaccuracies led to the exclusion of the 60 kHz of the FR1 operation since it would consume most of the delay budget. 
Proposal 2: Exclude the 60 kHz SCS from the ATG deployments on the scope of this WI.

	R4-2304638
	CMCC
	Proposal 1: Wait the reply LS from RAN2 about how to provide BS location information to UE. 
Observation 1: For uplink 60kHz SCS, the Te_ATG requirement can be defined only under 30m GNSS error assumption. 
Observation 2:
[bookmark: _Hlk132126925]The Te_ATG requirement under 50m GNSS error assumption is:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_ATG

	1
	15
	15
	22*64*Tc

	
	
	30
	20*64*Tc

	
	
	60
	N/A

	
	30
	15
	18*64*Tc

	
	
	30
	18*64*Tc

	
	
	60
	N/A


The Te_ATG requirement under 30m GNSS error assumption is:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_ATG

	1
	15
	15
	18*64*Tc

	
	
	30
	16*64*Tc

	
	
	60
	16*64*Tc

	
	30
	15
	14*64*Tc

	
	
	30
	14*64*Tc


Proposal 2: Prefer to take 30m as GNSS accuracy for ATG CPE.
Proposal 3: For ATG, the Tq_ATG and Tp_ATG should be 9.5*64*Tc in FR1 and all SCSs. 
Proposal 4: Whether Tq_ATG and Tp_ATG for UL 60kHz SCS can be defined depends on whether Te_ATG for UL 60kHz SCS can be defined. If Te_ATG for UL 60kHz SCS can be defined, then Tq_ATG and Tp_ATG for UL 60kHz SCS can also be defined, and vice versa.

	R4-2304834
	Ericsson
	Observation 1: The NTN standard from 3GPP release-17 gives the most flexible and general standard fulfilling the maximum range for any deployment.
Proposal 1: Introduce UE based Timing pre-compensation using the NTN standard.
Proposal 2: The Network is expected to provide location information to assist UE-based timing pre-compensation for ATG network using reuse a subset of SIB19 for ATG, as a new SIB given that SIB19 is dedicated to NTN.
Proposal 3: Allowed UE position error is 50 m.
Observation 2: Time drift due to UE movement will be compensated by NTA,UE-specific.
Proposal 4: The Tq_ATG and Tp_ATG should be 5.5*64*Tc for all SCSs.
Observation 3: 	The cell radius can be more than 200 km for ISD 200km.
Observation 4: 	The Guard Period, TGUARD > 1.33 ms for a cell radius of 200 km.
Observation 5: 	Large TDD cells are inefficient due to large GP, if we switch often.
Observation 6: 	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.
Observation 7: 	If the gNB receives information on the propagation delay to the UE, then at least half of the GP could be removed.

	R4-2304908
	LG Electronics
	Proposal 1: Instead of fixed longer guard period, the 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

	R4-2304986
	ZTE Corporation
	[bookmark: _Hlk132128792]Proposal 1: The SIB 19 can be used for ATG CPE to identify the NW location so as to derive the exact value of timing pre-compensation adjustment. It is straightforward and feasible.
Observation 1: Companies have a common assumption of GNSS accuracy as 50 m for R17 NTN.
Proposal 2: Advanced capability of ATG CPE is expected compared with hand-held NTN terminal, so more accurate GNSS than 50 m can be assumed. Based on such GNSS accuracy assumption, we prefer not to reuse the UE initial transmit timing error requirement Te in R17 NTN.
Proposal 3: The UE initial transmit timing error requirements Te for ATG CPE can be derived by the legacy R16 UE initial transmit timing error requirements Te with adding the UE pre-compensation timing error.
Proposal 4: Due to high speed moving of up to 1200 km/h, a larger time drift is leaded to. For ATG, the Tq_ATG and Tp_ATG should be 9.5*64*Tc in FR1 and UL SCS 15kHz and 30kHz SCS.

	R4-2305320
	Huawei, HiSilicon
	Proposal 1: For UE based timing pre-compensation in ATG network, it is suggested that the BS location information is broadcasted to UE, and the signalling design for BS location information is up to RAN2.
Proposal 2: For UE pre-compensation timing error, GNSS accuracy is assumed as 50ms, and the UE initial transmit timing error requirements (Te_ATG) for ATG  can be defined as follows:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_ATG

	1
	15
	15
	22*64*Tc

	
	
	30
	20*64*Tc

	
	
	60
	20*64*Tc

	
	30
	15
	18*64*Tc

	
	
	30
	18*64*Tc

	
	
	60
	17*64*Tc

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


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.

	R4-2305807
	Qualcomm Incorporated
	Proposal 1: A GNSS accuracy of up-to 50m shall be assumed for ATG UE for timing pre-compensation purposes.
Proposal 2: Following NTN principles, add the timing inaccuracy (Te, location) due to GNSS based location estimation error to the legacy Te requirements to derive Te requirements for ATG.
· Te, location = 11x64xTc
Observation 1: Additional timing estimation error due to GNSS based location estimation leads to a very high Te/CP ratio (close to 50%) for 60kHz SCS. 
Proposal 3: Following NTN principles, RAN4 shall not define Te requirements for 60kHz UL SCS for ATG UEs.


Open issues summary
Sub-topic 3-1 Timing requirements
Sub-Topic description: Sub-topic 3-1 will discuss the timing mechanisms and corresponding requirements.
Issue 3-1-1: How to acquire reference location information (e.g. BS location information) 
· Proposals
· Option 1: RAN4 need to further wait for RAN2’s feedback. (CATT, CMCC, HW)
· Option 2: The SIB 19 can be used for ATG CPE to identify the NW location (ZTE)
· Option 3: Introduce a new SIB. (Ericsson)
· Recommended WF
· Wait the feedback from RAN2
Issue 3-1-2: GNSS error assumption for initial transmit timing requirements Te_ATG
· Proposals
· Option 1: For the GNSS accuracy, 30m for ATG UE (CATT, CMCC, ZTE)
· Option 2: Allowed UE position error is 50 m (Ericsson, HW, QC)
· Recommended WF
· To be discussed
Issue 3-1-3: Initial transmit timing requirements Te_ATG
· Proposals
· Option 1: (CMCC)
· The Te_ATG requirement under 50m GNSS error assumption is:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_ATG

	1
	15
	15
	22*64*Tc

	
	
	30
	20*64*Tc

	
	
	60
	N/A

	
	30
	15
	18*64*Tc

	
	
	30
	18*64*Tc

	
	
	60
	N/A


· The Te_ATG requirement under 30m GNSS error assumption is:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_ATG

	1
	15
	15
	18*64*Tc

	
	
	30
	16*64*Tc

	
	
	60
	16*64*Tc

	
	30
	15
	14*64*Tc

	
	
	30
	14*64*Tc


· Option 2: The Te_ATG requirement under 50m GNSS error assumption is: (HW)
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_ATG

	1
	15
	15
	22*64*Tc

	
	
	30
	20*64*Tc

	
	
	60
	20*64*Tc

	
	30
	15
	18*64*Tc

	
	
	30
	18*64*Tc

	
	
	60
	17*64*Tc

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


· Option 3: The Te_ATG requirement under 50m GNSS error assumption is: (QC)
Following NTN principles, add the timing inaccuracy (Te, location) due to GNSS based location estimation error to the legacy Te requirements to derive Te requirements for ATG.
· Te, location = 11x64xTc
· Option 4: Exclude the 60 kHz SCS from the ATG deployments on the scope of this WI (Nokia, QC)
· Recommended WF
· Exclude the 60 kHz SCS 
· Te, GNSS_error = 10x64xTc
Issue 3-1-4: Gradual timing adjustment
· Proposals
· Option 1: Tq_ATG and Tp_ATG should be 5.5*64*Tc for all SCSs (CATT, Ericsson)
· Option 2: Tq_ATG and Tp_ATG should be 9.5*64*Tc in FR1 and all SCSs (CMCC, ZTE, HW)
· Recommended WF
· To be discussed
Sub-topic 3-2 Guard period as Large TDD cell impaction
Sub-Topic description: This sub-topic 3-2 will discuss the enhance method to address the issue introduced by large guard period
Issue 3-2-1: Whether co-existence and overhead issues due to large GP need to be addressed in R18 ATG
· Proposals
· Option 1: (Ericsson)
· 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 
· Recommended WF
· To be discussed
Issue 3-2-2: How to address the large guard period issue for ATG
· Proposals
· Option 1: Utilize the LMF function for estimating the position of the aircraft and enable the calculation of the optimum gap period at the network side is preferred in relation to the uplink-TA-reporting. (Nokia)
· Option 2: 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 (Ericsson, LGE)
· Recommended WF
· To be discussed
Companies views’ collection for 1st round 
Open issues 
Issue 3-1-1: How to acquire reference location information (e.g. BS location information)
	Company
	Comments

	LGEXXX
	Okay with recommended WF

	CMCC
	Support the recommended WF

	CATT
	Option 1. If it is infeasible for the network to broadcast its location information to the UEs, other alternative solutions need to be considered.

	Ericsson
	Option 3: Introduce a new SIB. Such a new SIB could be needed as a full copy or a subset of SIB 19 for the case that SIB 19 is explicitly stated in existing standard (rel-17) to be an NTN SIB. 

	Nokia
	Ok with recommended WF.

	Huawei
	We are fine with the recommended WF

	ZTE
	Fine with the recommended WF.



Issue 3-1-2: GNSS error assumption for initial transmit timing requirements Te_ATG
	Company
	Comments

	XXXQualcomm
	Option 2, which is the same as TN UE in NTN.

	CMCC
	Option 1 is preferred. We think CPE could perform better than handheld terminal.

	CATT
	Option 1. 30m for ATG UE is more reasonable because aircraft moves faster.

	Ericsson
	Option 1: Our baseline is NTN so allowed UE position error is 50 m, which is taken from NTN assumpions in release-17.
Option 2: GNSS accuracy, 30 m for ATG UE is also OK.

	Nokia
	We have a slight preference towards Option 2. 

	Huawei
	Option 2, to keep the same assumption as NTN.

	ZTE
	Fine with Option 1. The GNSS of ATG CPE can be more accurate than NTN handheld terminal.



Issue 3-1-3: Initial transmit timing requirements Te_ATG
	Company
	Comments

	XXXQualcomm
	Support the recommended WF

	CMCC
	For the first bullet of recommended WF, we can compromise not to include 60kHz UL SCS.
We support the second bullet of the recommended WF. 

	CATT
	We are ok with option 1 and it can be a basic of  Te_ATG, Te, GNSS_error is related to the conclusion of Issue 3-1-2, and agree to exclude the 60 kHz SCS.

	Ericsson
	Option 1 with GNSS error 50 m works. These are just Te for TN + 2*50/c added GNSS margin. NTN has a total error of  50 + 30 meters (30 m sat err) => Option 1 < Te_NTN => OK and works.
For option 1 with GNSS error 30 meters is not OK for us.
One has to take care when it comes to SCS = 60 kHz. One UE can have +Te_ATG error. Another UE can have  –Te_ATG error. The same thing goes for TA-command quantization error and TA-adjustment error. In a multi access system there are several UE in the cell and they all compete to hit the perfect UL time with their allocated UL. 

In our NTN enhancement contribution R4-2305195 we discuss SCS = 60 kHz. We use this formula:

For SCS = 60 kHz, UL data, SSB DL = 120 kHz,  normal CP we have:
·  is Cyclic Prefix = 36 ≈ 1.17 µs
· Dispersion ≈ 0.26 µs (say)
·  is TA command quantization error () = 2 ≈ 0.0651 µs
·  is UE TA adjustment error (TS 38.133, 7.3.2). = 1 ≈ 0.032 µs

0.358 µs >   11  , 
=> we need 11 Ts in total even for VERY small 0.26 µs dispersion in channel INCLUDING GNSS error. => 16 Ts from GNSS = 30 m error is not enough.
Since Te = 10 Ts for (15 kHz/60 kHz, SSB/ULdata) today there is no room for GNSS error on top of standard TN UE performance. 
For 30 kHz/60 kHz SSB/ULdata Te  = 7 Ts , only 4 Ts margin for GNSS error.

For option 2: Same comment as for option 1 regarding UL SCS = 60 kHz. Te = 20 and 17 Ts will not work.

Option 3: Same comment regarding UL SCS = 60 kHz. We can not just add 2*50 m margin onto a TN UE. We beed to be more accurate than TN UE + 2*50/c margin.

Option 4. OK to exclude 60 kHz, since NTN is our baseline.

	Nokia
	We concur with Ericsson

	Huawei
	The recommended WF is fine for us.

	ZTE
	Fine with Option 1, wait for the conclusion of Issue 3-1-2, we can decide the exact Te_ATG.
Fine to exclude the 60 kHz SCS.



Issue 3-1-4: Gradual timing adjustment
	Company
	Comments

	XXXCMCC
	We think the main issue is whether UE could track the DL timing.
Since RAN4 didn’t assume that UE could track its location in real-time, UE could not track the DL timing by the method of propagation time calculation.
Thus, Option 2 is supported.

	Ericsson
	Our proposal 1 assumes that the NTN open loop mechanism can compensate for the aircraft track and speed.

	Huawei
	Option 2.

	ZTE
	Prefer Option 2. The legacy Tp/Tq is possible not enough for ATG CPE.



Issue 3-2-1: Whether co-existence and overhead issues need to be addressed in R18 ATG
	Company
	Comments

	XXXCMCC
	The co-existence issue is under Main session, we don’t think we should touch it here.
The overhead issue due to large GP is valid, however, based on our understanding, this can be addressed by configure a large period of TDD pattern

	Ericsson
	It has to be addressed in some way or form. 
For FDD it is trivial. 
An isolated TDD system would only have to dead with GP overhead from large cells. 
A TDD system for ATG which coexist with a TN system would have to deal with both overhead and coexistence.

	Nokia
	We agree with the observation in Option 1. But we don’t understand what is exactly being proposed in the second sub-bullet. 

	Huawei
	The value of GP is configurable, which is impacted by cell coverage. How to configure a suitable GP is up to network. There is no need to discuss it.



Issue 3-2-2: How to address the large guard period issue for ATG
	Company
	Comments

	LGEXXX
	Support option 2
If fixed guard period is assumed to be used in ATG NW, longer guard period than usual guard period for TN is expected. It may deteriorate the system performance due to decreased number of DL and UL slots. So, we think, scheduling restriction using propagation delay information can be used to resolve the issue for overlapping of DL and UL slots instead of fixed guard period.

	CMCC
	We have a question for Option 2.
Even if network could get the propagation delay and reduce the GP, such as following:
DDDDXXDDUU, the DD in highlight is transform from XX.
Could RAN1 spec support network do such TDD pattern configuration? 
Based on our knowledge, it could not be supported.

	Ericson
	Option 2: ATG UE reports the propagation delay information to ATG gNB.

	Nokia
	We are open to explore both options, but we would like to see the question raised by CMCC addressed 

	Huawei
	Same comments as issue 3-2-1


Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #3-1
	Issue 3-1-1: How to acquire reference location information (e.g. BS location information) 
Tentative agreements:
· Wait the feedback from RAN2
Recommendations for 2nd round:
No more discussion in 2nd round

Issue 3-1-2: GNSS error assumption for initial transmit timing requirements Te_ATG
Candidate options:
· Option 1: For the GNSS accuracy, 30m for ATG UE (CATT, CMCC, ZTE, Ericsson)
· Option 2: Allowed UE position error is 50m (Ericsson, HW, QC, Nokia)
Recommendations for 2nd round:
To be discussed in Friday’s offline GTW

Issue 3-1-3: Initial transmit timing requirements Te_ATG
Tentative agreements:
· Exclude the 60 kHz SCS 
· If 50m error for ATG UE GNSS, then Te, GNSS_error = 10x64xTc
· If 30m error for ATG UE GNSS, then Te, GNSS_error = 6x64xTc
Recommendations for 2nd round:
Provide comments, if any

Issue 3-1-4: Gradual timing adjustment
Candidate options:
· Option 1: Tq_ATG and Tp_ATG should be 5.5*64*Tc for all SCSs (CATT, Ericsson (assumes that the NTN open loop mechanism can compensate for the aircraft track and speed))
· Option 2: Tq_ATG and Tp_ATG should be 9.5*64*Tc in FR1 and all SCSs (CMCC, ZTE, HW)
Tentative agreements: Considering that RAN4 didn’t assume that UE could track its location in real-time
Tq_ATG and Tp_ATG should be 9.5*64*Tc in FR1 and all SCSs
Recommendations for 2nd round:
Provide comments, if any


	Sub-topic #3-2
	Issue 3-2-1: Whether co-existence and overhead issues due to large GP need to be addressed in R18 ATG
Candidate options:
· Option 1: (Ericsson)
· 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 
· Option 2: How to configure a suitable GP is up to network. There is no need to discuss it. (HW, CMCC)
Recommendations for 2nd round:
To be discussed.

Issue 3-2-2: How to address the large guard period issue for ATG
Candidate options:
· Option 1: Utilize the LMF function for estimating the position of the aircraft and enable the calculation of the optimum gap period at the network side is preferred in relation to the uplink-TA-reporting. (Nokia)
· Option 2: 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 (Ericsson, LGE)
· Option 3: How to configure a suitable GP is up to network. There is no need to discuss it. (HW, CMCC)
Recommendations for 2nd round:
To be discussed



Topic #4: Signalling characteristics
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304639
	CMCC
	Observation 1: The existing relaxed RLM/BFD requirement can be applied when UE has fulfilled the good serving cell criterion and low mobility criterion if low mobility criteria is configured.
Observation 2: In ATG scenario, the low-mobility criterion and good serving cell criterion are hard to be fulfilled simultaneously.
Proposal 1: Don’t introduce the relaxed RLM/BFD requirement in R18 ATG.

	R4-2305730
	Ericsson
	Proposal 1: Applicability of Rel-17 relaxed RLM/BFD is not necessary for ATG in Rel-18.


Open issues summary
Topic description: we will discuss relaxed RLM/BFD requirement for ATG
Open issues and candidate options before meeting:
Issue 4-1: RLM/BFD relaxation
· Proposals
· Option 1: Applicability of Rel-17 relaxed RLM/BFD is not necessary for ATG in Rel-18. (CMCC, Ericsson)
· Recommended WF
· Don’t introduce the relaxed RLM/BFD requirement in R18 ATG.
Companies views’ collection for 1st round 
Open issues 
Issue 4-1: RLM/BFD relaxation
	Company
	Comments

	XXXCMCC
	Support the recommended WF

	CATT
	Ok with the recommended WF

	ZTE
	Fine with the recommended WF



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Topic #1
	Issue 4-1: RLM/BFD relaxation
Tentative agreements:
· Don’t introduce the relaxed RLM/BFD requirement in R18 ATG.
Recommendations for 2nd round:
No more discussion


Topic #5: Measurement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304408
	CATT
	Proposal 1: If location based measurement is introduced, 
· The case of ATG UE is on the ground could be distinguished by distance calculation based on the UE location and adjacent BS deployment.
· Whether to introduce altitude as a measurement and measurement reporting condition for ATG UE need to be further discussed.
Proposal 2: The legacy scheduling restriction requirement can be reused for ATG. 
· 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.
Proposal 3: No need to introduce the pre-configured measurement gap for R18 ATG.

	R4-2304500
	Nokia, Nokia Shanghai Bell
	Proposal 1: Do not introduce height-dependent requirements for measurement procedures for ATG UES.
Proposal 2: Wait for the progress in RAN2 for the height-dependent configuration for measurements in connected mode for reusing the framework in ATG.

	R4-2304640
	CMCC
	Proposal 1: 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 2: For ATG inter-frequency measurement without gap, the legacy scheduling restriction can be reused.
Proposal 3: No need to introduce the pre-configured measurement gap for R18 ATG.

	R4-2304892
	Ericsson
	[bookmark: _Ref131688724]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. Pre-MG shall be introduced in ATG network to improve the total system performance.
Proposal 5. Pre-MG can be activated/deactivated autonomously based on UE’s location information.

	R4-2304907
	LG Electronics
	Proposal 1. Further discuss whether the assumption of a directional antenna affects the measurement requirements.
Proposal 2. Legacy scheduling restriction to measure neighbor cell is not suitable, so RAN4 needs to decide how to define scheduling restriction considering 
· Alt 1: define scheduling restriction based on maximum ISD in ATG
· Alt 2: define scheduling restriction based on the difference of propagation delay from serving cell and neighbor cells
Proposal 3. 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 4. 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

	R4-2304984
	ZTE
	Proposal 1: It is already approved in the co-existence discussion that the aircraft altitude to derive cell coverage is 3km. So all requirements are applicable for the ATG CPE which is not lower than 3km. No need to consider any additional measurement mechanism such as Option 1 above.
Observation 1: It has been approved that the legacy CSSF definitions can be reused for ATG. So no matter whether the inter-frequency measurement with gap is allowed or not, not additional workload would be imposed.
Proposal 2: The trade-off between the inter-frequency measurement with gap and the data throughput, it is an issue of operators should consider when networking, not necessary to consider it when defining a measurement requirement. No need to exclude the possibility of inter-frequency measurement with gap. Furthermore, the legacy requirements can be reused.
Proposal 3: Whether and when to enable deriveSSB-IndexFromCell/deriveSSB-IndexFromCell-inter, totally depends on NW. Whether need to expend the time domain range of scheduling restriction for the case of deriveSSB-IndexFromCell/deriveSSB-IndexFromCell-inter enabled, still needs further discuss.
Proposal 4: So as to realize the dynamic activation/deactivation of pre-configured MG along with the aircraft movement, new trigger events are needed, which would increase the workload. Prefer to consider such optimization in future release.

	R4-2305349
	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: The legacy scheduling restriction requirement can be reused for ATG.


Open issues summary
Topic description: we will discuss RRC_CONNECTED mode measurement related issues
Open issues and candidate options before meeting:
Issue 5-1: Measurement mechanism
· Proposals
· For ATG UE in connected mode
· Option 1: (LGE, Ericsson)
· 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
· Option 2: Whether to introduce altitude as a measurement and measurement reporting condition for ATG UE need to be further discussed. (CATT)
· Option 3: Wait for the progress in RAN2 for the height-dependent configuration for measurements in connected mode for reusing the framework in ATG. (Nokia)
· Option 4: Do not introduce height-dependent requirements for measurement procedures for ATG UES (ZTE)
· Option 4-1: All requirements are applicable for the ATG CPE which is not lower than 3km (ZTE)
· Option 5: De-prioritize new measurement mechanism (HW)
· Recommended WF
· For ATG UE in IDLE/Inactive mode, the measurement mechanism for cell-reselection is ongoing discussed in Issue 2-1-1-1, discussion could be merged.
· For ATG UE in connected mode, to be discussed.
Issue 5-2: Measurement requirement:
· Proposals
· Option 1: Further discuss whether the assumption of a directional antenna affects the measurement requirements. (LGE)
· Recommended WF
· To be discussed.
Issue 5-3: Scheduling restriction
· Proposals
· Option 1: (CATT, CMCC, HW)
· 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: (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.
· Option 3: (LGE)
· Legacy scheduling restriction to measure neighbor cell is not suitable, so RAN4 needs to decide how to define scheduling restriction considering 
· Alt 1: define scheduling restriction based on maximum ISD in ATG
· Alt 2: define scheduling restriction based on the difference of propagation delay from serving cell and neighbor cells
· Recommended WF
· To be discussed.
Issue 5-4: Pre-configured measurement gap
· Proposals
· Option 1: No need to introduce the pre-configured measurement gap for R18 ATG. (CATT, CMCC)
· Option 2: (Ericsson)
· Pre-MG shall be introduced in ATG network to improve the total system performance.
· Pre-MG can be activated/deactivated autonomously based on UE’s location information.
· Option 3: So as to realize the dynamic activation/deactivation of pre-configured MG along with the aircraft movement, new trigger events are needed, which would increase the workload. Prefer to consider such optimization in future release. (ZTE)
· Recommended WF
· Check whether Option 3 could be agreed. Consider such optimization in future release

Companies views’ collection for 1st round 
Open issues 
Issue 5-1: Measurement mechanism
	Company
	Comments

	XXXQualcomm
	Support Option 4 and 5. Re-use legacy measurement mechanisms. No need to introduce altitude based requirements

	LGE
	Support option 1
If ATG UE is located in certain low altitude, measurement performance of ATG UE may be affected by interference from TN NW. Since lower than 3km is not analyzed in coexistence study in RF session, [3km] can be used as threshold for altitude.

	CMCC
	For UE in connected mode, we think it is highly probably that the altitude of UE is in the range of 3-10km. Therefore, we support Option5. 

	CATT
	Option 2, option 3  and option 5 are ok.

	Ericsson
	Option 1.
The A2G UE’s measurement behaviour shall start after the aircraft flies in the air. Thus, UE altitude info. is needed to trigger the measurement.

	Nokia
	Options 2 and 5 are both ok for us. We can de-prioritize the discussion, and wait to see if measurement framework is already provided by RAN2 from other WIs. 

	Huawei 
	Support option 5.
We understand the main motivation of option 1 is to allow power saving by skipping the measurement when UE is in low altitude, but power consumption may not be a big issue for ATG UE, so we prefer to de-prioritize this enhancement. 

	ZTE
	Fine with Option 4 and 5.



Issue 5-2: Measurement requirement
	Company
	Comments

	LGEXXX
	In RF session, for TDD bands, beam steering capability for ATG UE is assumed. But, in RRM, beam steering or beam management in FR1 TDD is not considered yet. So, RAN4 needs further discussion whether there would be impact on RRM requirements.

	Ericsson
	To LG,
We want to further understand the measurement requirement impact if multiple beams are allowed in FR1.

	Nokia
	We are open to discuss the need for reviewing FR1 requirements based on beam steering. 

	Huawei 
	We are open to further discuss the issue raised up by LGE.
To LGE: do you mean Rx beam sweeping should be considered in ATG measurement?



Issue 5-3: Scheduling restriction
	Company
	Comments

	LGEXXX
	If 200km is assumed to be used for value of ISD, the propagation delay difference is about 600usec. Under this assumption, the legacy scheduling restriction with 1 symbol cannot be used in ATG NW. So we think RAN4 needs to define more than 1 symbol scheduling restriction as option 3

	CMCC
	We support Option 1.

	CATT
	Support option 1.

	Ericsson
	Option 2
Option 1 is too pessimistic in lots of typical deployment. For example, if in some scenarios, the scheduling restriction symbols are 2 which exceeds legacy requirement. In this case, the total scheduling restriction will be the whole SMTC. The performance loss will be nearly 5/20 = 25% in a typical case. Thus, it’s important to solve this issue other than following legacy requirement. 

	Huawei 
	Support option 1.
Even the scheduling restriction is extended to > 1 symbol, it may not cover all the scenarios. However, it means new requirements for deriveSSB-IndexFromCell, new signalling for NW to indicate the synchronization level, and new UE behaviors when receiving the indication. We do not see the efforts are well justified.

	ZTE
	Support Option 1.



Issue 5-4: Pre-configured measurement gap
	Company
	Comments

	XXXQualcomm
	Support option 1, fine with the recommended WF

	LGE
	Fine with option 1 and recommended WF.

	CMCC
	Fine with option 1 and recommended WF.

	CATT
	Support option 1, fine with the recommended WF

	Ericsson
	Option 2.
The KPI for ATG network is the throughput. If the MG can be disabled automatically, it will have much benefits for throughput. 
In addition, both NW and UE knows whether the UE will fly within the cell center, thus UE deactivates the Pre-MG will be easy to implement.

	Nokia
	We are open to all options. 

	CMCC
	Fine with option 1 and recommended WF.

	zte
	Fine with the recommended WF.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Topic #5
	Issue 5-1: Measurement mechanism
Candidate options:
· Option 1: (LGE, Ericsson)
· 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
· Option 2: Whether to introduce altitude as a measurement and measurement reporting condition for ATG UE need to be further discussed. (CATT, Nokia)
· Option 3: Wait for the progress in RAN2 for the height-dependent configuration for measurements in connected mode for reusing the framework in ATG. (Nokia, CATT)
· Option 4: Do not introduce height-dependent requirements for measurement procedures for ATG UES (ZTE, QC)
· Option 4-1: All requirements are applicable for the ATG CPE which is not lower than 3km (ZTE)
· Option 5: De-prioritize new measurement mechanism (HW, QC, CMCC, CATT, Nokia, ZTE)
Tentative agreements: Moderator sees a majority view of Option 5
De-prioritize new measurement mechanism
Recommendations for 2nd round:
Check whether tentative agreements can be agreed.

Issue 5-2: Measurement requirement:
Candidate options:
· Option 1: Further discuss whether the assumption of a directional antenna affects the measurement requirements. (LGE)
Recommendations for 2nd round:
Further discuss based on comments in 1st round.

Issue 5-3: Scheduling restriction
Candidate options:
· 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: (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.
· Option 3: (LGE)
· Legacy scheduling restriction to measure neighbor cell is not suitable, so RAN4 needs to decide how to define scheduling restriction considering 
· Alt 1: define scheduling restriction based on maximum ISD in ATG
· Alt 2: define scheduling restriction based on the difference of propagation delay from serving cell and neighbor cells
Recommendations for 2nd round:
To be discussed in Friday’s GTW session

Issue 5-4: Pre-configured measurement gap
Candidate options:
· Option 1: No need to introduce the pre-configured measurement gap for R18 ATG. (CATT, CMCC, QC, LGE, HW)
· Option 2: (Ericsson)
· Pre-MG shall be introduced in ATG network to improve the total system performance.
· Pre-MG can be activated/deactivated autonomously based on UE’s location information.
· Option 3: So as to realize the dynamic activation/deactivation of pre-configured MG along with the aircraft movement, new trigger events are needed, which would increase the workload. Prefer to consider such optimization in future release. (ZTE)
Tentative agreements: Moderator sees a majority view of Option 1 and recommended WF
No need to introduce the pre-configured measurement gap for R18 ATG. Prefer to consider such optimization in future release.
Recommendations for 2nd round:
Check whether above tentative agreements can be agreed.



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on NR ATG RRM core requirements
	CMCC
	To capture agreements

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304635
	
	TP to TR 38.876: RRM requirements for ATG network
	CMCC
	Revised
	To capture agreements

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


For other all discussion papers, they are recommended as Noted
Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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51 Ellipsoid Point«

The description of an ellipsoid point is that of a point on the surface of the ellipsoid, and consists of a latitude and a
loneitude. In ractice, such a dscrition ca be wed t rer. (0. point on Earths susfac, or close o Earl'ssuface]

with the same longitude and latitude. No provision is made in this version of the standard to give the height of a point.
Figure 1 illustrates a point on the surface of the ellipsoid and its co-ordinates.”

The latitude is the angle between the equatorial plane and the perpendicular to the plane tangent to the ellipsoid surface
at the point. Positive latitudes correspond to the North hemisphere. The longitude is the angle between the half-plane
determined by the Greenwich meridian and the half-plane defined by the point and the polar axis, measured Eastward.

Figure 1: Description of a Point as two co-ordinates«
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. ReferencelLocation<

The IE ReferenceLocation contains location information used as a reference location. The value of the field is same as Ellipsoid-Point/defined in TS37.355 [49]. The
first/leftmost bit of the first octet contains the most significant bit.<

ReferenceLocation information element
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—— Ellipsoid-Point<

« The IE_is used to describe a geographic shape as defined in TS 23.032 [15].¢

—— ASN1START¢

Ellipsoid-Point

SEQUENCE {¢’

latitudesign ENUMERATED {north, south},<
degreesLatitude INTEGER (0..8388607), -- 23 bit field¢
degreesLongitude INTEGER (-8388608..8388607) -— 24 bit field¢

1e

—— ASN1STOP¢




