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1. Introduction
In RAN2#121bis-e meeting [1], following agreements were reached:
[bookmark: OLE_LINK1]Agreements
1. Height-dependent more-than-one configurations is supported on parameter/field level (i.e. different fields/values within the same MO) where different values (or value ranges) of the parameter/field applies to different height or height range.
2. For MO configuration parameters: at least the following will have ability to be configured with height-dependent more-than-one configurations/values, each for a specific height region: SSB-ToMeasure. Details on how to specify is FFS.    FFS on UE behavior on L1 and L3 measurement.
3. [bookmark: _Hlk134480185][bookmark: _Hlk134480208] For MR configuration parameters: at least the following will have ability to be configured with height-dependent more-than-one configurations/values, each for a specific height region: Event A4 threshold and numberoftriggeringcells.  Details on how to specify is FFS (i.e. maybe it can be achieved by combination of events).   
4. When height-dependent more-than-one configurations are provided, UE applies the new value once it moves to new height (or height range) similar to the case of RRC reconfiguration. Need Codes, field descriptions, etc. as in legacy specifications apply
5. If a height-specific value is not explicitly configured for certain height, whether to keep using the value that was used or consider the parameter as released (i.e. parameter/value not applicable at this height) should be looked into case by case, and can be clarified by need code, field description, or procedural text as needed.   FFS details
In RAN2#122[2], following agreements were reached:
Agreements
1. Add height-based list of SSB-ToMeasure with corresponding height ranges and hysteresis in MeasObjectNR.  FFS on the number of height ranges 
2. As a basic principle, if no height-specific SSB-ToMeasure is configured for a specific height region, the legacy behaviour applies.  
3. For UE behavior on L1 and L3 measurement, it is left to UE implementation whether to keep/discard the old samples while UE moves to a new height region with a different SSB-ToMeasure value
4. New event types will be introduced on the combination of event Ax and event Hx, at least for event A4 + event H1/H2. FFS for other event Ax + event H1/H2. FFS on details, e.g. whether to include one height threshold (H1 or H2 threshold) or a height range (both H1 and H2 threshold) in the new event, how to configure height-dependent numberOfTriggeringCells, etc.    This will be applied to all height dependent MR parameters.  
5. Whether UE height is included when UAV specific MR is triggered is configurable by the network.
6. We will use LTE UEheight.
There are still some FFS issues related to height-dependent SSB-ToMeasure configuration. This contribution provides considerations and proposals on the FFS issues and remaining issues based on the agreements reached in previous meetings. 
2. Discussion
In last RAN2 meeting[2], following agreement is reached about the height-dependent SSB-ToMeasure:
1. Add height-based list of SSB-ToMeasure with corresponding height ranges and hysteresis in MeasObjectNR.  FFS on the number of height ranges 
In our understanding, it is more flexible and future proof to allow more than one height range. Although in previous meetings, only above/below rooftop case is discussed, the real radio environment may be more complicated. Thus we propose RAN2 to agree that more than two height ranges can be configured. The exact maximum height range number can be left to stage-3.
Proposal 1: The number of height ranges can be more than two. The maximum height range number can be decided in stage-3.
In LTE’s event H1 and H2, hysteresis is applied for both entering condition and leaving condition. For the hysteresis associated with height-dependent SSB-ToMeasure, we think it should be applied when UAV UE flying in and flying out of the associated height range. And for simplicity, only one hysteresis is needed for a height range. 
Proposal 2: Hysteresis is applied for both entering and leaving a height range. Only one hysteresis is configured for a height range.
If more than two height ranges are configured, one issue is whether the height ranges share same hysteresis value. Considering the hysteresis is intended to avoid ping-pong issue, and ping-pong issue is irrelevant to flying height, we think it is enough to share same hysteresis value for all height ranges. And to have same hysteresis value is also helpful to avoid height range overlapping.
Proposal 3: If more than two height ranges are configured, one hysteresis value is shared by all height ranges.
If more than two height range can be configured, the adjacent height ranges may be overlapped, i.e. the maximum height of a range is smaller than the adjacent height range’s minimal height. 
This case is confusing for the UE to determine which SSB-ToMeasure configuration is applied. And overlapping in height range is contradictory to the intention of height dependent SSB-ToMeasure mechanism, i.e. to reduce unnecessary beam measurement. So we suggest RAN2 to decide whether such overlapping in height ranges is allowed.
If RAN2 decides overlapping is not allowed, two possible solutions can be considered:
Option 1: To leave to network configuration to ensure there is no overlapping configuration.
Option 2: To specify a standard mechanism to avoid overlapping configuration. For example, for each height range, only min height is configured. The min height of next height range is the max height of this height range. And all height ranges share same hysteresis value.
On the other side, if RAN2 decides the overlapping configuration is allowed, we need a solution to determine which SSB-ToMeasure is applied in the overlapped height range, e.g. UE merge the SSB-ToMeasure of overlapped height ranges. Thus, option 1 is preferred to reduce the specification impact.
[bookmark: _GoBack]Proposal 4: It’s up to network implementation to ensure there is no overlapping on height ranges. 
In last RAN2 meeting, there are two main options on the UE behavior upon applying new SSB-ToMeasure.
Option 1: To leave to UE implementation.
Option 2: To specify the UE behavior similar to RRC reconfiguration.
In RAN2#121bis, it was agreed UE applies the new SSB-ToMeasure value once it moves to new height similar to the case of RRC reconfiguration[1]:
1. When height-dependent more-than-one configurations are provided, UE applies the new value once it moves to new height (or height range) similar to the case of RRC reconfiguration. Need Codes, field descriptions, etc. as in legacy specifications apply
We understand the intention of this agreement is to minimize the specification impact. However, follow RRC reconfiguration procedure will cause misalignment between UE and network in some aspects. 
	5.5.2.5	Measurement object addition/modification
The UE shall:
1>	for each measObjectId included in the received measObjectToAddModList:
2>	if an entry with the matching measObjectId exists in the measObjectList within the VarMeasConfig, for this entry:
3>	reconfigure the entry with the value received for this measObject, except for the fields cellsToAddModList, excludedCellsToAddModList, allowedCellsToAddModList, cellsToRemoveList, excludedCellsToRemoveList, allowedCellsToRemoveList, tx-PoolMeasToRemoveList, tx-PoolMeasToAddModList, ssb-PositionQCL-CellsToRemoveList, ssb-PositionQCL-CellsToAddModList, cca-CellsToRemoveList, and cca-CellsToAddModList;
<<skipped irrelevant part>>
3>	for each measId associated with this measObjectId in the measIdList within the VarMeasConfig, if any:
4>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
4>	stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset the associated information (e.g. timeToTrigger) for this measId;
<<skipped irrelevant part>>


As the MO modification procedure as copied above, if a periodical reporting is on going, to perform this procedure autonomously by the UE means the periodical reporting will be stopped. Even if UE restarts the periodical reporting, the numberOfReportsSent starts to count again. And this procedure may occurs for multiple times if UE flying in and out height ranges. In the end, the total reporting number will be larger than network’s expectation.
Similarly, if T321 or T322 is running, the reportCGI or reportSFTD procedure will be stopped. Even if UE restarts the timer, the timer value is actually enlarged by this procedure. This is also not what network expected.
The cause of such misalignment is that the RRC reconfiguration is designed to be triggered by network but not triggered by UE. The network knows what UE will behave upon RRC reconfiguration, including the handling of the variables and timers. However, if UE perform RRC reconfiguration autonomously, the network is ignorant of the time when it occurs. Thus the misalignment happens. 
Someone may think special treatments can be introduced to align the UE and network after the autonomous RRC reconfiguration procedure. For example, to introduce intermediate variables in UE side to store numberOfReportsSent when an entry is removed from VarMeasReportList. However, we doubt whether such efforts are necessary if we have a more simple solution.
Observation 1: Misalignment between UE and network occurs if UE autonomously performs RRC reconfiguration procedure when move in new height range. Extra efforts are needed to avoid such misalignment.
In general, the triggering of L3 measurement reporting is based on cell level measurement results. The behavior of such change is not specified but is left to UE implementation. Let’s take TTT as example. When TTT is running while the best beams changes, the cell level quality may also changes. The UE implementation may decide whether to stop TTT based on the current cell level quality but not based on change of the used beams. Another example is periodical reporting. When a periodical reporting entry is already included in VarMeasReportList, the change of beams used for cell level quality derivation may not result in removal of the entry.
Observation 2: The UE behavior on the change of the beams used for cell level quality derivation is not specified.
From L3 measurement point of view, the change of SSB-ToMeasure is similar to the change of beams used for cell level quality derivation due to mobility. To apply new SSB-ToMeasure with a different value means the UE start to perform measurement on a different set of SSBs. The new set of SSBs may comprise SSBs also included in old SSB-ToMeasure. We understand that’s the reason why RAN2 agreed that it is up to UE implementation whether to keep/discard the old L1/L3 samples. Thus, applying new SSB-ToMeasure should not impact the procedures that based on the cell level measurement results.
Compared to beam change due to mobility, the only difference of height-based SSB-ToMeasure is to capture the condition that UE start or stop applying new configuration.
Observation 3: From L3 measurement point of view, the change of SSB-ToMeasure due to change of height range is similar to the change of beams used for cell level derivation due to mobility.
Therefore, if we model the UE behavior in this way, the only thing needs to be captured is the condition that UE applies the SSB-ToMeasure value and stops applying the SSB-ToMeasure value. Except for this, we can leave to UE implementation to handle the change of SSB-ToMeasure configuration.
Proposal 5: It’s left to UE implementation on how to handle the change of SSB-ToMeasure configuration due to change of height range. 
Proposal 6:To capture in spec the condition that UE starts and stops to apply the height dependent SSB-ToMeasure configuration.
Besides RRC_CONNECTED mode, we believe it is also beneficial to extend height-dependent SSB-ToMeasure mechanism to RRC_IDLE and RRC_INACTIVE mode RRM measurement. It is also beneficial to apply this mechanism in RACH resource selection which is based on SSB measurement.
Proposal 7: To extend height-dependent SSB-ToMeasure to RRM measurement for cell re-selection, Idle/Inactive measurements and RACH resource selection.
3. Conclusion and proposals
Observation 1: Misalignment between UE and network occurs if UE autonomously performs RRC reconfiguration procedure when move in new height range. Extra efforts are needed to avoid such misalignment.
Observation 2: The UE behavior on the change of the beams used for cell level quality derivation is not specified.
Observation 3: From L3 measurement point of view, the change of SSB-ToMeasure due to change of height range is similar to the change of beams used for cell level derivation due to mobility.
Proposal 1: The number of height ranges can be more than two. The maximum height range number can be decided in stage-3.
Proposal 2: Hysteresis is applied for both entering and leaving a height range. Only one hysteresis is configured for a height range.
Proposal 3: If more than two height ranges are configured, one hysteresis value is shared by all height ranges.
Proposal 4: It’s up to network implementation to ensure there is no overlapping on height ranges. 
Proposal 5: It’s left to UE implementation on how to handle the change of SSB-ToMeasure configuration due to change of height range. 
Proposal 6:To capture in spec the condition that UE starts and stops to apply the height dependent SSB-ToMeasure configuration.
Proposal 7: To extend height-dependent SSB-ToMeasure to RRM measurement for cell re-selection, Idle/Inactive measurements and RACH resource selection.
4. Reference
[1] RAN2#121-bis chairman notes
[2] RAN2#122 chairman notes
[3] TS 38.331
