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1. Introduction
Topics to be discussed in adhoc session:
Granularity for ATG TA reporting
Scaling factor N for L3 measurements for ATG UEs

Issue 4-1-2: Phase antenna array impact for L1 and L3 measurements

Issue 4-1-3: Scaling factor between L1 and L3 measurements if introduced
Issue 4-1-4: Phase antenna array impact for scheduling restriction
2. Discussion
Issue 3-1: Special TDD patterns/scheduling restrictions method for GP issue

· Proposals

· Option 1: Support Special TDD patterns/scheduling restrictions method for GP issue and Reporting distance between UE and network to network should be introduced, NTN TA reporting mechanism could be reused for ATG UE as a baseline (CATT, LGE)
· Option 2: DL or UL scheduling restriction can be used by ATG gNB, based on estimating the position of the aircraft and enable the calculation of the optimum gap period or let UE reports the propagation delay information to ATG gNB (Ericsson)

· Option 3: (QC)

· Use the combination of Cell-specific TDD configuration (TDD-UL-DL-ConfigCommon in ServingCellConfigCommon) and UE-specific TDD configuration (TDD-UL-DL-ConfigDedicated in ServingCellConfig) to solve the guard period issue for large TDD cells.

· Cell-specific TDD pattern (TDD-UL-DL-ConfigCommon) configures flexible slots to accommodate the largest RTD based on NW deployment and 

· UE-specific TDD pattern (TDD-UL-DL-ConfigDedicated) updates/overwrites the ‘flexible’ slots/symbols in the Cell-specific TDD pattern (TDD-UL-DL-ConfigCommon) based on UE TA report which is currently supported in NTN.

· Option 4: how does network configure the scheduling restriction/TDD flexible slot and the UL overhead optimization method should be further studied. (CMCC)
· Option 5: not to introduce UE specific guard period configuration for ATG UE on TDD carrier. (HW, ZTE)

· Discussion

· Online Agreements

· Recommend RAN2 to Introduce an optional TA reporting for ATG UE based on NTN TA reporting mechanism
· The signalling granularity is for ATG TA reporting is FFS and shall provide approximately symbol-level granularity

· Note: No new network behavior will be defined

Granularity for ATG TA reporting (to be discussed in adhoc session): 
Moderator proposal: 
· Option 1: 1 symbol ~ 14 symbol, 1 symbol granularity

· Other options?

Tentative Agreement:

Both Threshold for new TA reporting and TA reporting should be considered as symbol-level granularity
Discussion
Qualcomm: Even though 1 symbol granularity, the UE may not able to report.
Ericsson: 1 symbol granularity is preferred
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The IE TAR-Config is used to configure Timing Advance reporting in non-terrestrial networks.

TAR-Config information element

TAR-Config-rl7 :: SEQUENCE {
offsetThresholdTa-rl7 ENUMERATED {msOdot5, msl, ms2, ms3, ms4, msS, msé ,ms7, ms8, ms9, msl0, msll, msl2,
ms13, msld, mslS, sparel3, sparel2, sparell, spareld, spared, spare8 7
spareé, spareS, spared, spare3, spare2, sparel} OPTIONAL,
timingAdvanceSR-rl7 ENUMERATED {enabled} oPTIONAL, -

TAR-Config field descriptions

offsetThresholdTA
Offset for TA reporting as specified in TS 38.321 [3]. This parameter is only applicable to MCG.

timingAdvanceSR
Used to configure whether a Timing Advance report may trigger a Scheduling Request as specified in TS 38.321 [3]





Issue 4-1-1: Phase antenna array impact for L3 measurements

· Proposals

· 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. (CATT, Ericsson (assume digital beamforming), LGE, ZTE)

· Option 2: Introduce scaling factor. (CMCC, HW, Nokia)

· Option 2-1:  (CMCC)

· For FR1 ATG UE with phase array antenna, a scaling factor ‘N’ for serving cell measurement, intra-frequency neighbour cell measurement without MG and inter-frequency neighbour cell measurement without MG should be introduced,  N=2. The impacted requirements including:

· Cell re-selection for serving cell

· Cell re-selection for intra-frequency NR cell

· RRC re-establishment requirement

· RRC Connection Release with Redirection

· intra-frequency measurements without measurement gaps for ATG

· Inter frequency measurements without measurement gaps for ATG

· CSI-RS based intra-frequency measurements

· Option 2-2: To account for directional antenna for FR1 ATG UE, an Rx beam sweeping factor [2] applies in both intra- and inter-frequency measurement period. (HW)

· Option 2-3: Adopt “N” factor equal to 4. (Nokia)

· For UEs with directional antennas operating in 4 GHz, use a scaling factor for cell reselection requirements (Tdetect, Tevaluate, Tmeasure) for measurements across different beams.

· Discussion

· ZTE/LGE: Serving cell and neighbor cell locations are provided via SIB. UE can autonomously select the appropriate beams

· Nokia: there is no final decision in RAN2 on signalling of neighbor cell locations

· Online Agreements

· Recommend RAN2 to introduce network assistance on neighbor ATG cells reference locations similar to NTN assistance framework
· Do not introduce scaling factor N and the existing measurement requirements can be reused for ATG UEs [with omnidirectional antennas]
· Introduce scaling factor N for L3 measurements for ATG UEs with [antenna arrays]
· N = [2] for the case when network assistance on ATG cells reference locations is provided
· N = 4 otherwise
· FFS if any additional UE capability is needed for ATG UEs with [antenna arrays]
· Note: the terms for UE types need to be further aligned with RF session
Scaling factor N for L3 measurements for ATG UEs (to be discussed in adhoc session): 
Agreement:

· Introduce scaling factor N for L3 measurements for ATG UEs with [antenna arrays]
· N = [2 or 3] for the case when network assistance on ATG cells reference locations is provided
· N = 4 otherwise
· The scaling factor ‘N’ for serving cell measurement, intra-frequency neighbour cell measurement without MG and inter-frequency neighbour cell measurement without MG should be introduced. The impacted requirements including:

· Cell re-selection for serving cell

· Cell re-selection for intra-frequency NR cell

· RRC re-establishment requirement

· RRC Connection Release with Redirection

· intra-frequency measurements without measurement gaps for ATG

· Inter frequency measurements without measurement gaps for ATG

· CSI-RS based intra-frequency measurements

· Discussion
LGE: Does all UEs are able to achieve N=2 if network assistance on neighbour cell locations are provided?
ZTE: If UE is configured with antenna arrays, UE is able to perform beamforming. No need to consider UE capability.

Qualcomm: Depending on the distance between network and UE, UE may not perform beamforming. UE still needs to meet the requirements with scaling factor assuming beamforming.
Ericsson: prefer to follow FR2 rule with total sample numbers instead of scaling factor.

LGE: This is different FR2. In ATG beam gain is same.

Nokia: The sample number is important instead of which rule to follow.

Issue 4-1-2: Phase antenna array impact for L1 and L3 measurements

· Proposals

· 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. (CATT, Ericsson (assume digital beamforming), LGE, ZTE)
· Option 2: Introduce scaling factor. (CMCC, HW, Nokia)

· Option 2-1: (CMCC)

· For FR1 ATG UE with phase array antenna, a scaling factor ’P’ for L1 serving cell measurement, L3 neighbouring cell intra-frequency measurement without MG and inter-frequency measurement without MG should be introduced. The impacted requirements including:

· Radio link monitoring

· Link recovery procedures

· L1-RSRP/SINR measurements for Reporting

· intra-frequency measurements without measurement gaps for ATG

· Inter frequency measurements without measurement gaps for ATG

· CSI-RS based intra-frequency measurements

· Recommended WF

· To be discussed
Issue 4-1-3: Scaling factor between L1 and L3 measurements if introduced
· Proposals

· Option 1: P value for L1 serving cell measurement is defined as (CMCC)
· Psharing factor * Ntotal / Noutside_MG with Navailable = 0
· Ntotal / Navailable with Navailable > 0
· For a window W of duration max(TL1,  MGRPmax), where MGRPmax is the maximum MGRP across all configured per-UE measurement gaps, and starting at the beginning of any  resource occasion: 
· Ntotal is the total number of L1-measurement-RS resource occasions within the window, including those overlapped with measurement gap occasions or SMTC occasions within the window W, and
· Noutside_MG is the number of L1-measurement-RS resource occasions that are not overlapped with any measurement gap occasion within the window W
· Navailable is 
· the number of L1-measurement-RS resource occasions that are not overlapped with any measurement gap occasion nor any SMTC occasion within the window W, and 
· same as Noutside_MG, otherwise 
· TL1 is periodicity of the target L1-measurement-RS
· Psharing factor = [3].
· Option 2: P value for L3 intra-frequency measurement without gap and inter-frequency measurement without gap is defined as: (CMCC)
· P=1, 
· if only serving cell are measured (for intra-frequency measurement)
· if all of the reference signals configured for RLM, BFD, CBD or L1-RSRP for beam reporting outside measurement gap are not fully overlapped by SMTC occasions, or 
· if all of the reference signal configured for RLM, BFD, CBD or L1-RSRP for beam reporting outside measurement gap and fully-overlapped by  SMTC occasions are not overlapped with any of the SSB symbols and the RSSI symbols, and 1 symbol before each consecutive SSB symbols and the RSSI symbols, and 1 symbol after each consecutive SSB symbols and the RSSI symbols, given that SSB-ToMeasure and SS-RSSI-Measurement are configured, and RSSI symbols are indicated by SS-RSSI-Measurement;
· P = 1.5 (Psharing factor/Psharing factor-1), otherwise.
· Recommended WF

· To be discussed after Issue 4-1-2 agreed.
Issue 4-1-4: Phase antenna array impact for scheduling restriction

· Proposals
· Option 1: Introduce scheduling restriction due to different Rx beam applies in FR1 (CATT, CMCC, HW, ZTE)
· Option 1-1: (CMCC)
· when the ATG UE with phase array antenna performs intra-frequency neighbouring cell measurements in TDD band, the following restrictions apply due to SS-RSRP or SS-SINR measurement:
·  If deriveSSB-IndexFromCell is enabled, the UE is not expected to receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. If the high layer in TS 38.331 [2] signaling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
· If deriveSSB-IndexFromCell is not enabled, the UE is not expected to receive PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration. If the high layer in TS 38.331 [2] signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
· When the ATG UE with phase array antenna performs intra-frequency neighbouring cell measurements in TDD band, the following restrictions apply due to SS-RSRQ measurement:
· If deriveSSB-IndexFromCell is enabled, the UE is not expected to receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration. If the high layer signaling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
· If deriveSSB-IndexFromCell is not enabled, the UE is not expected to receive PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration. If the high layer in TS 38.331 [2] signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
· When ATG UE with phase array antenna performs inter-frequency measurements without measurement gaps in a TDD band, the following restrictions apply due to SS-RSRP or SS-SINR measurement 
· UE is not expected to receive PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. 
· When ATG UE with phase array antenna performs inter-frequency measurements without measurement gaps in a TDD band, the following restrictions apply due to SS-RSRQ measurement 
· UE is not expected to receive PUCCH/PUSCH/SRS on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration. 
· Recommended WF
· Check whether Option 1-1 can be agreed.
Issue 2-1-3: BS indication and UE capability for Cell re-selection requirement
· Proposals

· Option 1:  The network indication of set1 or set2 requirements should be a new one that could be broadcasted in a different SIB (e.g., ATG specific SIB). The IE highSpeedMeasInterFreq-r17 in SIB4 should not be used for this purpose. (QC)
· Option 2: UE supporting set2 requirements for ATG is an optional feature without capability signalling. (QC)
· Recommended WF

· Option 1 depends on RAN2’s SIB design.
· Option 2 can be agreed. 
