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1	Introduction
In RAN4#108 meeting, RAN4 agreed most issues of the measurement requirements for ATG. Most issues are resolved [1]. 
	Measurement
Phase antenna array impact
Issue 4-1-1: Phase antenna array impact for L3 measurements
Agreement: 
· 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 = 3 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


Issue 4-1-2: Phase antenna array impact for L1 measurements
· 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.
· Option 2: Introduce scaling factor.
· Option 2-1:
· For FR1 ATG UE with phase array antenna, 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
 
Agreement: Option 1

Issue 4-1-3: Sharing factor between L1 and L3 measurements if introduced
· Option 1: P value for L1 serving cell measurement is defined as 
· 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: 
· 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.
Agreement: Option 1+Option 2
 
 
Issue 4-1-4: Phase antenna array impact for scheduling restriction
· Option 1: 
· 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. 
 
· Agreement: Option 1.


Measurement requirement
Issue 4-2-1: Applicability rule
· Option 1: The measurement requirements for ATG neighbor cells should apply provided that SSB of neighbor cells are within SMTC window in Rel-18. 
· Agreement: Option 1.


In this contribution, we will continue to discuss the remaining issues on measurement.
[bookmark: _Ref178064866]2	Measurements
The remaining issue for ATG measurement is whether new ATG UE capability is needed. As discussed in RF session, ATG UE will use different type of antennas for 2GHz and 4GHz to guarantee the coverage. Furthermore, when NW indicates the assistant information, UE will know the prior information and use less scaling factor to perform measurement. All these procedures shall be supported by the ATG UE without optional solutions. Thus, no new capability is needed for these L3 measurement.  
[bookmark: _Ref135049731]Proposal 1. No capability is needed for ATG UE to support antenna arrays in FR1 4GHz.
Conclusion
In this contribution we have discussed and provided our view on the measurement issues. Based on the discussions, we have made following proposals and observations:
Proposal 1. No capability is needed for ATG UE to support antenna arrays in FR1 4GHz.
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