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1. Introduction
In last meeting, RAN4 has spread general discussion around RRM aspects in ATG case. The following agreements around mobility aspects were achieved in [1]:
	Mobility in RRC_IDLE/INACTIVE:
Issue 2-1-1-1: Cell re-selection mechanism
· [bookmark: _Hlk133264465]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.
· 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 4:
· 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. 
· If needed, such mechanisms may be discussed in future releases.
Agreements:
Candidate options for FFS:
· Option 1
· Option 1+4 
· Option 5 
Issue 2-1-1-2: If Cell re-selection mechanism as Option 1/4 is agreed, how does network signal the reference location and distance threshold to UE
· 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
Issue 2-1-1-3: UE assistance information for cell reselection
Agreement:
· Do not introduce enhancements related to UE assistance information (i.e., information conveyed from the UE to the network) for cell re-selection

Issue 2-1-1-4: Cell re-selection measurement requirements
Agreements:
· Keep previous agreements for number of carriers to be monitored.
· For intra-frequency measurement, apply legacy R15 cell-reselection requirement
· For inter-frequency measurement,
· Define two set of requirements for ATG 
· Set 1: legacy R15 cell-reselection requirement 
· Set 2: R16 HST cell-reselection requirement
· Details of signalling, associated UE capabilities and how to switch between the two sets of requirements are FFS
· For set 2, FFS whether to use only R17 HST cell detection delays or measurement and evaluation delays as well. 
Issue 2-1-2: SDT
Agreements:
· The Rel-17 SDT requirements apply for ATG, but RAN4 is not going to define ATG specific enhancements in Rel-18
Mobility in RRC_CONNECTED:
[bookmark: _Hlk133265166]Issue 2-2-2: Clarification on reference location for location-based CHO (If location-based CHO is agreed)
· 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.


Still multiple issues are suspending. In this document, we will provide some further analysis on mobility aspects of ATG based on the characteristics of ATG scenario. 
2. Discussion
Based on the characteristics of ATG system, the following key points should be noted:
· Extremely large ISD, e.g. about 100km to 200 km
· Extremely high flight speed, e.g. up to 1200km/h
· Utilizing same frequency for deploying both ATG and TN(terrestrial network), e.g. n1, n78, n79 -- So only focus on FR1
· Much powerful on-board ATG terminal capacity
· R18 only focuses on SA mode and single connectivity with operation in a single band. DC, FR2, inter-RAT are not applicable to ATG. CA is possible in future release depending on demands
· Height of CPE: 3km--10km
We provide our analysis for multiple RRM aspects given all the above key points of ATG system.
2.1 Mobility requirement for IDLE/INACTIVE
Mechanism of Cell re-selection
Regarding the cell re-selection mechanism, it has been approved that reusing current UE capability for NR intra-frequency and inter-frequency measurement for ATG. While whether need to introduce the distance-based enhancement, it is still FFS. Besides that, whether introduce the altitude dependent controlling solution, which needs further discussion.  
After the discussion in last meeting, the following options were kept in [1]:
	· 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.
· 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 4:
· 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. 
· If needed, such mechanisms may be discussed in future releases.


Based on the above options, after warmly discussion, three candidates were kept:
· Option 1
· Option 1+4 
· Option 5 
Regarding Option 4, as we analysis in our another tdoc, as outlined in [2], currently in practice almost all airlines state 10,000 feet(3084 meter) as the altitude above which WiFi is activated according to various regulations. So it can be assumed the ATG CPE works only when the airplane altitude not lower than 3 km. Based on such basic assumption, no need to define additional altitude threshold for any RRM measurements. If the airplane is in the ground or during the taking-off/landing, the ATG CPE does not work, so no need to concern the ATG CPE being aggressed by the TN. 
Observation 1: Currently in practice almost all airlines state 10,000 feet(3084 meter) as the altitude above which WiFi is activated according to various regulations, So the ATG CPE works only when the airplane altitude not lower than 3 km.  
Proposal 1: Considering the regulations and airline convention, the ATG CPE does not work when the altitude is lower than 3 km. So no need to decide any altitude dependency rule.
With respect to Option 1, with the assumption of make the legacy cell re-selection rule as a baseline or the mandatory support, such additional distance based consideration can be considered optionally.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. No matter whether support the additional distance based consideration, the ATG CPE can work. So we are open to such distance based enhancement. 
Proposal 2: The ATG CPE should be more powerful than normal hand-held UE and not constraint by the size. So the power consumption is not the factor which should be mainly considered.
Proposal 3: The legacy cell re-selection rule should be a baseline or the mandatory support, open to the optional distance based cell re-selection like NTN. 
Requirements of Cell re-selection
Regarding to the measurement requirement, after some discussion in last meeting, for inter-frequency measurement, both legacy R15 cell-reselection requirement and R16 HST cell-reselection requirement are approved to be used in ATG. The enhancement of R16 HST cell-reselection requirement compared with legacy R15, focus on the reduction of Tdetect, Tmeasure and Tevaluate for intra-frequency measurement.
[bookmark: _Hlk89774549]So as to support two sets of requirements, the NW signalling, UE capability and how to realize switching between the two sets should be considered. In our view, reusing the same solution in HST is fine, i.e. one additional UE capability(similar as intraNR-MeasurementEnhancement-r16) is necessary, to indicate whether supporting the enhanced requirements(same as R16 HST FR1) or not. Since the upper bound of speed between HST and ATG is different, so introducing a new UE capability rather than reuse the legacy measurementEnhancementInterFreq-r17 is preferred.For the UE capable of such enhanced requirements, configure the Set 1(legacy R15 requirements) or Set 2(same as R16 HST FR1 requirements) requirements to UE through system information. 
Proposal 4: An additional UE capability is necessary to indicate the support of Set 2 requirements.
Proposal 5: For the UE capable of Set 2 requirements, NW configures the Set 1(legacy R15 requirements) or Set 2(same as R16 HST FR1 requirements) requirements to UE through system information.
2.2 Mobility requirement for CONNECTED
Conditional Handover
During 106 meeting, it has been approved that the conditional handover can be introduced for ATG. Whether introduce any location-based enhancement, which was discussed in last meeting. Several candidates are captured in [1].
	· Option 1: For the location-based CHO, reusing the procedure in R17 NTN for R18 ATG (combines RSRP and location based triggering condition) 
· Option 2: Location based CHO is supported for A2G in Rel-18, and details of requirements are FFS
· Option 3: Using BS location information and UE location information, CHO can be used for UE located on the blind area of ATG BS. 
· Option 4: Not to specify location-based CHO, such mechanism can be specified in future releases


In R17 NTN, location-based CHO was introduced. Accordingly, conditional event D1 was introduced. The following description are related:
	CondEvent D1: Distance between UE and a reference location referenceLocation1 becomes larger than configured threshold distanceThreshFromReference1 and distance between UE and a reference location referenceLocation2 of conditional reconfiguration candidate becomes shorter than configured threshold distanceThreshFromReference2;


By comparing the distance between the UE to the current cell and the UE to the target cell with the respective threshold, the UE can identity whether the condition of CHO is met. So to our understanding, the reference location referred to is the current cell or the target cell location, i.e. same as which in NTN. Regarding to the whole procedure, reusing the procedure in R17 NTN is fine.
For details of the reference location, referencelocation-r17 related information are as follows:
[image: ]
[image: ]
To our understand, if the location-based CHO is introduced for ATG, reuse the referencelocation-r17 of the R17 NTN is fine, UE can determine the BS location through the latitude and longitude information.
Proposal 6: For the location-based CHO, reusing the procedure in R17 NTN is fine. Furthermore, for the reference location of serving cell and target cell, reuse the referencelocation-r17 of the R17 NTN is fine.
3. Conclusion
In this contribution, we have the following proposals for the consideration of RRM aspects for ATG system:
Observation 1: Currently in practice almost all airlines state 10,000 feet(3084 meter) as the altitude above which WiFi is activated according to various regulations, So the ATG CPE works only when the airplain altitude not lower than 3 km.  
Proposal 1: Considering the regulations and airline convention, the ATG CPE does not work when the altitude is lower than 3 km. So no need to decide any altitude dependency rule.
Proposal 2: The ATG CPE should be more powerful than normal hand-held UE and not constraint by the size. So the power consumption is not the factor which should be mainly considered.
Proposal 3: The legacy cell re-selection rule should be a baseline or the mandatory support, open to the optional distance based cell re-selection like NTN. 
Proposal 4: An additional UE capability is necessary to indicate the support of Set 2 requirements.
Proposal 5: For the UE capable of Set 2 requirements, NW configures the Set 1(legacy R15 requirements) or Set 2(same as R16 HST FR1 requirements) requirements to UE through system information.
Proposal 6: For the location-based CHO, reusing the procedure in R17 NTN is fine. Furthermore, for the reference location of serving cell and target cell, reuse the referencelocation-r17 of the R17 NTN is fine.
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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¢
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