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Introduction
RRM requirement for ATG has been extensively discussed in recent RAN4 meetings [1]. A WF was agreed in [2] and the following issues for measurement aspects need to be further discussed. 
· Measurement GAP
· Measurement capability
· CSSF
· Intra-frequency measurement requirement
· Inter-frequency measurement requirement
· L1-RSRP measurement for a cell with different PCI from serving cell
· NR measurements with autonomous gaps
· Pre-configured measurement gap
This contribution will present our views for some of the above-mentioned open issues.
Discussion
Measurement GAP
The following options are open for further discussion [2]. 
· Option 1: Reuse the legacy MG requirements as baseline for R18 ATG. 
· RAN4 can further discuss the possible changes if RAN4 identifies a valid issue for MG 
· Option 2: The measurement window and measurement GAP need to be redesigned based on the propagation time difference between serving gNB and neighbor gNB. 
· Option 3: Only FR1 MG will be used in Rel-18 ATG network. 
Option 2 was proposed based on 300km cell radius before ISD 200km was agreed in the last meeting. Due to extremely large cell radius (e.g. up to 300km) for ATG, the observed timing difference for different inter-frequency cells may vary a lot as illustrated in figure 2.1-1. If the ISD is limited to up to 200km, then the GAP issue in option 2 may not be so outstanding as illustrated in figure 2.1-1. But there is still up to ~1.5us time difference in maximum. It’s better to extend the GAP length by 6.5us/7us/7.5 us to address measurement on multiple cells on an inter-frequency. 
Another potential solution is to allow multiple GAPs as has been done for NTN in Rel-17. In Rel-17 NTN, multiple GAP can be configured considering different propagation delay from different satellite type, e.g. GEO, LEO, MEO…
We think it worth to extend the GAP length since with properly extended measurement GAP, the inter-frequency measurement can be completed within one GAP pattern which is spectrum efficient than multiple GAPs.
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Figure 2.1-1 Observed timing by UE for difference cells on inter-frequency
Proposal 1: It is proposed to consider extend the measurement gap length to include 6.5us/7us/7.5us for ATG.
Measurement capability
The following Proposals are open for further discussion [2]. 
· Reuse the legacy measurement capability of Monitoring of multiple layers using gap for R18 ATG. 
· For measurement capability of maximum allowed layers for multiple monitoring, reuse the current legacy intra and inter frequency measurement capability as the baseline. the total number of effective carrier frequency layers that UE shall be capable of monitoring update to 8.
· The agreements can be further checked after the scenario becomes clearer in RF session
Currently, the TN UE shall be capable of monitoring at least:
· Intra-frequency carrier, and
· Depending on UE capability, 7 NR inter-frequency carriers, and
· Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and
· Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers.
For ATG, the UE only need to monitor intra-frequency and inter-frequency layer. Regarding number of layers, there might be so many layers to be monitored as for TN. But [8] can be used as the starting point pending further check.
Proposal 2: it is proposed that ATG UE shall be capable of monitoring at lease intra-frequency carrier and [7] NR inter-frequency carriers. 
CSSF
The following options are open for further discussion [2]. 
· Option 1: Take 2 searchers as the assumption when defining the CSSF requirement 
· Option2: For intra-frequency measurement without measurement gap, CSSFintra = 1 for ATG. 
· Option 3: For CSSF, the CSSF under RedCap single carrier case can be a reference. 
· Option 4: FFS, further consider whether inter-frequency measurement without GAP is in the scope or not 
These options are not conflict with each other. While we propose to confirm whether inter-frequency measurement without GAP is in the scope or nor before discussing CSSF for ATG.
Proposal 3: It is proposed to confirm whether inter-frequency measurement without GAP is in the scope or not.
Intra/Inter-frequency measurements requirement
The discussion for measurement requirements shall be postponed after the issues in 2.1/2.2/2.3 are concluded.
Proposal 4: it is proposed to postpone the discussion on measurement requirement until we conclude measurement GAP, measurement capability an CSSF.
Pre-configured measurement gap
The following options are for further study [2].
· Option 1: No need to introduce the pre-configured measurement gap for R18 ATG. 
· Option 2: Pre-MG can be used in ATG network to improve the total system performance. RAN4 to investigate conditions under which Pre-MG can be disabled/enabled. 
This is an enhancement feature. We prefer to skip this in Rel-18 and put it in the ATG enhancement in future release.
Proposal 5: It is proposed to postpone pre-configured measurement gap to future release.
Summary
This paper discussed some measurement aspects for ATG RRM requirements. The following observations and proposals are concluded.
Proposal 1: It is proposed to consider extend the measurement gap length to include 6.5us/7us/7.5us for ATG.
Proposal 2: it is proposed that ATG UE shall be capable of monitoring at lease intra-frequency carrier and [7] NR inter-frequency carriers. 
Proposal 3: It is proposed to confirm whether inter-frequency measurement without GAP is in the scope or not.
Proposal 4: it is proposed to postpone the discussion on measurement requirement until we conclude measurement GAP, measurement capability an CSSF.
Proposal 5: It is proposed to postpone pre-configured measurement gap to future release.
References
[1] R4-2217152, Email discussion summary for [104-bis-e][219] NR_ATG_RRM, CMCC
[bookmark: _Hlk41145953][2] R4-2217256, WF on NR ATG RRM core requirements, CMCC

3GPP
image1.emf



5ms SMTC window based on serving cell timing



SSB burst of serving (e.g., 8 SSB in 4 slots)



Slot i+1Slot I Slot i+3Slot i+2 Slot i+4



ATG with SCS=15kHz



SSB burst of neighbor (e.g., 8 SSB in 4 slots)
2ms difference



Slot i+5



SMTC offset =0



SSB burst of neighbor (e.g., 8 SSB in 4 slots)



Slot i-1



2ms difference



Slot i-2











