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1. Introduction
[bookmark: OLE_LINK1]In this contribution, we discuss the following issue:
[Z076]: Correction of the application of altitude based SSB-ToMeasure configuration.
2. Discussion
In Rel-18 UAV, altitude based SSB-ToMeasure mechanism is introduced. With this mechanism, network can configure different SSBs applied in different altitude ranges by UE. IE ssb-ToMeasureAltitudeBasedList is introduced in NR MO to support such configuration.

SSB-ToMeasureAltitudeBasedList-r18 ::= SEQUENCE (SIZE (1..maxNrofAltitudeRanges-r18)) OF SSB-ToMeasureAltitudeBased-r18

SSB-ToMeasureAltitudeBased-r18 ::=     SEQUENCE {
    altitudeRange-r18                      SEQUENCE {
        altitudeMin-r18                        Altitude-r18                                             OPTIONAL,  -- Need S
        altitudeMax-r18                        Altitude-r18                                             OPTIONAL,  -- Need S
        altitudeHyst-r18                       HysteresisAltitude-r18                                   OPTIONAL   -- Need S
    },
    ssb-ToMeasure-r18                      SSB-ToMeasure                                                OPTIONAL   -- Need S
}
According to the field description of ssb-ToMeasureAltitudeBasedList as copied below, if altitudeHyst is configured, it is only applied when UE is flying out of a former entered range, i.e. the UE considers itself to have entered the range if altitudeMin ≤ UE altitude ≤ altitudeMax and after entering the range it considers itself to be in the range while (altitudeMin – altitudeHyst) ≤ UE altitude ≤ (altitudeMax + altitudeHyst).
	ssb-ToMeasureAltitudeBasedList
List of altitude-dependent ssb-ToMeasure. When the UE is within an altitude range indicated by altitudeRange, it ignores the ssb-ToMeasure (without suffix), and applies the corresponding ssb-ToMeasure-r18 if present, otherwise measures on all SS-blocks if ssb-ToMeasure-r18 is absent. When the UE is outside all the altitude ranges indicated by altitudeRange (if any), ssb-ToMeasure (without suffix) applies.
For each altitude range, altitudeMin indicates the minimum altitude in meters, altitudeMax indicates the maximum altitude in meters relative to sea level, and if included, altitudeHyst indicates hysteresis in meters for determination of the altitude range. I.e., when altitudeHyst is configured for an altitude range, the UE considers itself to have entered the range if altitudeMin ≤ UE altitude ≤ altitudeMax and after entering the range considers itself to be in the range while (altitudeMin – altitudeHyst) ≤ UE altitude ≤ (altitudeMax + altitudeHyst).
For each altitudeRange, if altitudeMin is absent, value minAltitude-r18 is used and if altitudeMax is absent, value maxAltitude-r18 is used.


This means, UE may consider itself have entered a new range and at same time it considers it is still in the old range. Taking following configuration as example: 
altitude range 1 = {altitudeMin-1, altitudeMax-1, altitudeHyst-1};
altitude range 2 = {altitudeMin-2, altitudeMax-2, altitudeHyst-2}; 
altitudeMax-1 = altitudeMin-2;
When UE is flying from altitude range 1 to altitude range 2, when (altitudeMin-2) ≤ UE altitude ≤ (altitudeMax-1+ altitudeHyst-1), the UE may consider itself is within both altitude rang 1 and altitude range 2. Following figure shows this case (altitude range 1 is actually extended by altitudeHyst-1 in this case).


Figure 1: illustration of effective altitude range extension
To avoid such overlapping, the network needs to configure altitude range 1 and altitude range 2 with following conditions: (altitudeMax-1 + altitudeHyst-1) ≤ (altitudeMin-2) and (altitudeMax-1) ≤ (altitudeMin-2 - altitudeHyst-2). However, this kind of configuration results in gap between altitude ranges. Following figure shows this configuration.


Figure 1: illustration of Gap between altitude ranges
If UE is located in the gap range when it receives configuration, it will consider it is not in any altitude range. From network configuration point of view, such configuration should be avoided if possible. Thus, there are cases that UE considers itself is within more than one altitude ranges.
Observation 1: There are cases UE considers itself is within more than one altitude ranges.

From both network and UE point of view, it is important to know which SSB-ToMeasure configuration(s) is applied when UE consider itself is within more than one altitude ranges. However, it is unclear in current RRC specification. 
Proposal 1: To capture in specification which SSB-ToMeasure configuration(s) is applied when UE considers itself is within more than one altitude ranges.

There are following options to address this issue:
Option 1: UE applies combination of SSB-measure values from the overlapped altitude ranges. All altitude based SSB-ToMeasure configurations share same SMTC value, so this option is feasible and quite simple. And considering the UE is flying cross these altitude ranges, it is reasonable for UE to perform the SSB from both altitude ranges.
Option 2: UE applies only the last SSB-ToMeasure configuration, i.e. the UE considers it is still within former altitude range even when it already enters the new altitude range until it considers itself out of the former altitude range. The problem of this option 2 is there is no reason to not perform measurement of the new entered altitude range.
Option 3: UE applies only the SSB-ToMeasure configuration of the new entered altitude range when it considers itself to have entered the range even if it is still in the old altitude range. With this option, only SSB-ToMeasure of new altitude range is applied immediately after UE enters new altitude range. That means hysteresis is useless. This is contradictory to the intention of hysteresis.
Based on above analysis, we propose RAN2 to adopt option 1:
Proposal 2: When UE considers itself is within more than one altitude ranges, the combination of SSB-ToMeasure values from corresponding altitude ranges is applied (option 1).
[bookmark: _GoBack]If RAN2 agrees above proposal, we further propose to capture it in the field description of ssb-ToMeasureAltitudeBasedList as the TP provided in Annex of this document.
Proposal 3: Adopt the TP in the Annex.
3. Conclusion and proposals
Observation 1: There are cases UE considers itself is within more than one altitude ranges.

Proposal 1: To capture in specification which SSB-ToMeasure configuration(s) is applied when UE considers itself is within more than one altitude ranges.
Proposal 2: When UE considers itself is within more than one altitude ranges, the combination of SSB-ToMeasure values from corresponding altitude ranges is applied (option 1).
Proposal 3: Adopt the TP in the Annex.
4. Reference
[1] TS 38.331 v18.0.0
5. Annex: Text proposal 
[bookmark: _Hlk157438731][bookmark: _Toc60776886][bookmark: _Toc146780863](based on 38.331 v18.0.0)
	ssb-ToMeasureAltitudeBasedList
List of altitude-dependent ssb-ToMeasure. When the UE is within an altitude range indicated by altitudeRange, it ignores the ssb-ToMeasure (without suffix), and applies the corresponding ssb-ToMeasure-r18 if present, otherwise measures on all SS-blocks if ssb-ToMeasure-r18 is absent. When the UE considers itself is within more than one altitude ranges, it applies the combination of the corresponding ssb-ToMeasure-r18 of the altitude ranges. When the UE is outside all the altitude ranges indicated by altitudeRange (if any), ssb-ToMeasure (without suffix) applies.
For each altitude range, altitudeMin indicates the minimum altitude in meters, altitudeMax indicates the maximum altitude in meters relative to sea level, and if included, altitudeHyst indicates hysteresis in meters for determination of the altitude range. I.e., when altitudeHyst is configured for an altitude range, the UE considers itself to have entered the range if altitudeMin ≤ UE altitude ≤ altitudeMax and after entering the range considers itself to be in the range while (altitudeMin – altitudeHyst) ≤ UE altitude ≤ (altitudeMax + altitudeHyst).
For each altitudeRange, if altitudeMin is absent, value minAltitude-r18 is used and if altitudeMax is absent, value maxAltitude-r18 is used.
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