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1. Introduction
In last meeting, RAN4 has held warm discussion around RRM aspects in ATG case. The following agreements were achieved in [1] around the measurement requirements:
	Issue 4-1: Measurement mechanism
Agreement: 
· Altitude-based solution
· Common understanding is that ATG UE is turned off lower 3km altitude. 
· The ATG RRM requirements apply for ATG UE operating higher than 3km altitude.
Issue 4-2: Directional antenna impaction
Agreement: 
· Further discuss the scaling factor in next meeting
· Option 1: Do not introduce scaling factor N
· Existing measurement requirements can be reused, provided that beam steering based on the positioning is capable for the ATG UE.
· Introduce scheduling restriction due to different Rx beam applies in FR1
· Option 2: For UEs with directional antennas operating in 4 GHz, use a scaling N for ATG UEs measurement requirements. FFS on the value of ‘N’.
Issue 4-3: Scheduling restriction-for intra-frequency
Agreement:
· 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.
Issue 4-4: Scheduling restriction-for inter-frequency
Agreement:
For ATG inter-frequency measurement without gap, the legacy scheduling restriction can be reused


Based on the progress all achieved in previous meetings, around the measurement for ATG UE, only the issue of directional antenna impact is still uncertain. So in this document, we provide our views focused on this issue.
2. Discussion
For the CPE UE operation on 4G Hz, even it belongs to FR1, for the sake of the coverage, directional antenna is assumed in co-existence study. Such antenna assumption is different from legacy for FR1, so the concerns on the measurement performance due to the potential unmatched beam direction raised during recent meetings. Accordingly, some solutions were proposed in last meeting in [2]:
	· Option 1: existing measurement requirements can be reused
· Option 1-1: For measurement requirement and beam management, no need to consider the FR1 directional antenna impaction. 
· Option 1-2: If beam steering assumption is considered for ATG UE in 4GHz frequency, existing measurement requirements can be reused, provided that beam steering based on the positioning is capable for the ATG UE.
· Option 2: For UEs with directional antennas operating in 4 GHz, use a scaling N for ATG UEs measurement requirements to account for measurement across multiple directional beams. 
· Option 2-1: Adopt “N” factor equal to 4. 
· Option 3: RAN4 to discuss whether and what Rx beam sweeping factor applies to measurement period requirements 
· Option 4: whether scheduling restriction due to different Rx beam applies in FR1
· During measurement, UE may use a different Rx beam than the one used for receiving data from serving cell, which may cause scheduling restriction as in FR2.


To summarize the above options, besides the view of reusing legacy measurement requirement, three additional solutions were proposed:
-  Option 1-2: Perform beam steering based on positioning for ATG UE
-  Option 2: Perform Rx beam sweeping similar as that in FR2 for the RRM measurement of ATG UE 
-  Option 3: Perform scheduling restriction similar as that in FR2 for the RRM measurement of ATG UE 
Firstly, Option 1-2 and 3 make sense to us. For ATG UE, it is assumed GNSS capable, furthermore, BS location is achievable at UE side, the air line is pre-determined, UE can know the current serving BS and neighbour BS location through the broadcast info and the history info. So it is feasible for Option 1-2. For Option 3, for the large ISD deployment, considering UE would apply different Rx beam for the serving cell data reception and the neighbour cell measurement in 4G Hz, so it is reasonable to introduce scheduling restriction similar as that in FR2.
Proposal 1: Support the beam steering based on positioning for ATG UE.
Proposal 2: Support to introduce the scheduling restriction similar as that in FR2 for 4 GHz in FR1.
Regarding Option 2, the views of companies in last meeting are diverse. Under such pre-determined route scenario, we believe it is not necessary to expand N. The beam steering mentioned in Option 1-2 is advanced enough to further optimize the Rx beam tracking, and this optimization is suitable for ATG scenario. By applying such relative precise Rx beam tracking, no need to blindly expand N, which would enlarge the measurement period, it is harmful to such high speed flight scenario. It should be mentioned that during previous meeting, we evaluate almost all RRM requirements, when we evaluate whether the measurement period needs to be enhanced, we decide the final conclusion based on the assumption of existing N = 1. So it is better to keep the assumption of N = 1 unchanged. 
Furthermore, for the UE measurement of cell re-selection, keep the same N = 1 assumption is also reasonable. Since once UE reads the PositionVelocity-r17 of serving cell/neighbour cell broadcased by SIB 19, UE can determine the suitable Rx beam during the measurement for serving cell/neighbour cell. We copy the exact signalling in [3] as below, including the serving cell and neighbour cell location indication.
SIB19-r17 ::= SEQUENCE {
    ntn-Config-r17                           NTN-Config-r17                                  OPTIONAL,       -- Need R
    t-Service-r17                            INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
    referenceLocation-r17                    ReferenceLocation-r17                           OPTIONAL,       -- Need R
    distanceThresh-r17                       INTEGER(0..65525)                               OPTIONAL,       -- Need R
    ntn-NeighCellConfigList-r17              NTN-NeighCellConfigList-r17                     OPTIONAL,       -- Need R
    lateNonCriticalExtension                 OCTET STRING                                    OPTIONAL,
    ...,
    [[
    ntn-NeighCellConfigListExt-v1720         NTN-NeighCellConfigList-r17                     OPTIONAL        -- Need R
    ]]
}
NTN-NeighCellConfigList-r17 ::=          SEQUENCE (SIZE(1..maxCellNTN-r17))  OF NTN-NeighCellConfig-r17

NTN-NeighCellConfig-r17 ::=              SEQUENCE {
    ntn-Config-r17                           NTN-Config-r17                                  OPTIONAL,       -- Need R
    carrierFreq-r17                          ARFCN-ValueNR                                   OPTIONAL,       -- Need R
    physCellId-r17                           PhysCellId                                      OPTIONAL        -- Need R
}

NTN-Config-r17 ::=             SEQUENCE {
    epochTime-r17                  EpochTime-r17                                                            OPTIONAL,  -- Need R
    ntn-UlSyncValidityDuration-r17 ENUMERATED{ s5, s10, s15, s20, s25, s30, s35,
                                              s40, s45, s50, s55, s60, s120, s180, s240, s900}              OPTIONAL,  -- Cond SIB19
    cellSpecificKoffset-r17        INTEGER(1..1023)                                                         OPTIONAL,  -- Need R
    kmac-r17                       INTEGER(1..512)                                                          OPTIONAL,  -- Need R
    ta-Info-r17                    TA-Info-r17                                                              OPTIONAL,  -- Need R
    ntn-PolarizationDL-r17         ENUMERATED {rhcp,lhcp,linear}                                            OPTIONAL,  -- Need R
    ntn-PolarizationUL-r17         ENUMERATED {rhcp,lhcp,linear}                                            OPTIONAL,  -- Need R
    ephemerisInfo-r17              EphemerisInfo-r17                                                        OPTIONAL,  -- Need R
    ta-Report-r17                  ENUMERATED {enabled}                                                     OPTIONAL,  -- Need R
    ...
}
EphemerisInfo-r17 ::=          CHOICE {
    positionVelocity-r17           PositionVelocity-r17,
    orbital-r17                    Orbital-r17
}

As a result, even under the assumption of the directional antenna of ATG CPE at 4 GHz, based on the BS location broadcasted in SIB 19, UE can perform beam steering for both serving cel and neighbour cell, so no need to expend the beam sweeping factor from N = 1 to N >1 which is harmful to the measurement delay.
Proposal 3: Even under the assumption of the directional antenna of ATG CPE at 4 GHz, by performing beam steering based on the BS location broadcasting, no need to expend the beam sweeping factor from N = 1 to N >1.
3. Conclusion
In this contribution, we have the following proposals for the measurement requirements for ATG system:
Proposal 1: Support the beam steering based on positioning for ATG UE.
Proposal 2: Support to introduce the scheduling restriction similar as that in FR2 for 4 GHz in FR1.
Proposal 3: Even under the assumption of the directional antenna of ATG CPE at 4 GHz, by performing beam steering based on the BS location broadcasting, no need to expend the beam sweeping factor from N = 1 to N >1.
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