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0. Introduction
This document is to capture all the agreements in email thread [104-e][219] NR_ATG_RRM.
1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]General
[bookmark: _Hlk70326378]Issue 1-1: ISD assumption
Agreement in GTW session:
· First study ATG RRM requirements with ISD assumption of 100-200km. If RF session comes to other conclusions beyond the assumption range, RRM can come back for more study on ISD related requirements.
Issue 1-2: Duplex mode and SCS
· Option 1: Consider FDD 15kHz SCS and TDD 30kHz SCS as the basic assumption for ATG RRM study. (CMCC, CATT, LGE)
· Option 2: Discuss the Duplex mode and SCS in perf stage (HW, QC, CMCC, Ericsson)
Issue 1-3: TDD pattern
· Option 1: An ATG system needs a full slot or even several slots of GP, however the large ISD and beamforming might mitigate any issues with regards to GP for TDD.  (Ericsson)
· The guard period for BS to BS interference, for the DL to UL switch is mainly dimensioned by the Tprop_BS2BS, if and when there is unacceptable interference between BS. 
· The guard period for UE to UE interference, for the DL to UL switch is mainly dimensioned by the 2*Tprop_cell edge, if and when there is unacceptable interference between nearby UE.
· Option 2: The TDD pattern is up to NW configuration. No impaction on core requirements is observed, can be further discussed in Perf stage (HW, QC, CMCC, LGE, Ericsson, ZTE, CATT)
Issue 1-4-1: UE Assistance information (UE detecting and informing the NW)
Issue 1-4-1-1: whether new UAI reporting method could be introduced
· Option 1: ATG WI should avoid to introduce new UAI reporting method. (CMCC, CATT, ZTE)
· Option 2: New UAI reporting method can be discussed and considered to resolve RRM issues in ATG network deployed with large cell coverage. (LGE, Ericsson, QC)
Issue 1-4-1-2: Specific UAI
· Further discuss the necessity and feasibility of UAI together with specific RRM requirement
Issue 1-4-2: Network Assistance information (NW informing the UE)
· Further discuss the necessity and feasibility of UAI together with specific RRM requirement
Issue 1-5: Band table
· Wait for the conclusion from RF
Issue 1-6: Large cell impact on general RRM requirements
· RAN4 to further discuss the technical impact to RRM requirement due to the large serving cell radius in ATG system, such as IDLE mode mobility, CONNECTED mode mobility, and measurement procedure etc.
2. Mobility
2.1. Mobility in RRC_IDLE/INACTIVE 
Issue 2-1-1: Cell re-selection requirements
Issue 2-1-1-1: Cell re-selection measurement capability
· Use current UE capability for NR intra-frequency measurement and NR inter-frequency measurement as the starting point. 
· Further study the capability after the scenario is clearer in the RF group.
Issue 2-1-1-2: Cell re-selection mechanism
· Option 1: Use the legacy cell-reselection rule and procedure as the baseline. (CMCC, LGE, HW, ZTE, CATT)
· Option 2: Introduce distance based triggering as an additional condition for intra- and inter-frequency cell measurement considering ATG UE speed (LGE)
· Option 3: (Ericsson)
· The A2G UE is allowed to not measure on the neighbour cells based on the coverage information of the serving cell e.g. if serving cell RSRP is above a certain threshold which is FFS.
· For cell reselection, the A2G UE should resume the neighbor cell measurement in normal manner without any relaxation based on assistance information related to unpredictable changes in flight operation mode. 
Issue 2-1-1-3: Cell re-selection measurement requirements
· Option 1: (CMCC, HW, ZTE, CATT)
· Reusing legacy R15 requirements of intra-frequency and inter-frequency measurement
· The conclusion can be revisited after receiving final conclusion about ISD assumption, channel model and deployment approach from RF session.
· The requirements are applied when UE is required to measure on the target cells
· Option 2: Postpone the discussion until more progress is reached regarding the channel model and also further depends on the outcome of Issue 2-1-1-2. (Ericsson)
Issue 2-1-2: MDT
· The conclusion on MDT measurement requirements can be delayed until RAN4 decide how to define ATG cell-reselection measurement requirements. (CMCC)
Issue 2-1-3: SDT
· Option 1: SDT is not supported for R18 ATG. (ZTE)
· Option 1-1: RAN4 is not going to define ATG specific requirements (CMCC, LGE, CATT)
· Option 2: SDT is supported for A2G in Rel-18 (Ericsson)
· Option 2-1: SDT requirements for ATG is FFS. 
· Option 2-2: RAN4 is not going to define ATG specific requirements (CMCC, LGE, CATT)
· Option 3: FFS whether to introduce SDT or not, based on use case and so on. (Apple)
2.2. Mobility in RRC_CONNECTED 
Issue 2-2-1: Handover
Issue 2-2-1-1: NR Handover mechanism
· Option 1: regular intra-frequency measurement and inter-frequency measurement similar as legacy is needed (CMCC, LGE, Apple, ZTE, CATT, HW)
· Option 2: the ATG UE may not need to perform intra-frequency and inter-frequency measurements regularly as a TN UE (Ericsson)
Issue 2-2-1-2: NR Handover requirement
· For the known case, reuse legacy NR intra-frequency HO and inter-frequency HO requirements.
· For the unknown case
· Option 1: reuse legacy NR intra-frequency HO and inter-frequency HO requirements (HW, LGE, CMCC)
· Option 2: unknown case can be ignored. (ZTE)
· Option 3: FFS (Ericsson, Apple, CATT)
Issue 2-2-2: Conditional Handover
· Option 1: Not to consider conditional handover for ATG UE at least in Rel-18. (CATT, ZTE)
· Option 2: Introduce legacy CHO for ATG (CMCC, Ericsson, HW, CATT)
· Option 2-1: the legacy R16 CHO delay requirements can be reused. (CMCC)
· Option 2-2: CHO requirements for ATG are FSS (Ericsson)
· Option 3: Introduce location-based CHO for ATG (CMCC, Apple, HW, LGE, Ericsson)
· Option 3-1: The logic and signalling from R17 NTN could be reused, while the location-based CHO delay requirements should be revisited in ATG scenario. (CMCC)
Issue 2-2-3: SA: RRC Re-establishment
· Option 1: Reuse the current definitions of delay requirement, known/unknown cells and side conditions in the RRC re-establishment requirements, reuse the current definitions/requirements on TPRACH TUL_grant (CMCC, LGE, Ericsson, ZTE, CATT)
· Option 1-1: Also reuse the current definitions/requirements on TSI_NR, Tidentify_intra_NR and Tidentify_inter_NR. (CMCC, LGE)
· Option 1-2: FFS the TSI_NR, Tidentify_intra_NR and Tidentify_inter_NR. (Ericsson, CMCC, ZTE, HW)
· Option 1-3: using HST requirements for Tidentify_intra_NR and Tidentify_inter_NR. (CATT)
· Option 2: FFS (Apple)
Issue 2-2-3x: Large cell impact on RRC re-establishment
· Option 1: RAN4 to study the larger cell impact to RRC re-establishment, such as the target cell list and total delay requirement. (Ericsson)
· Option 2: No ATG impaction on RRC re-establishment (CMCC, ZTE, CATT, HW)
· Option 3: More clarification is needed on the impact and FFS (Apple)
Issue 2-2-4: Random Access
· For 4-step RA, existing requirements can apply and no need to have ATG specific requirements. The conclusion could be revisited after RF achieve final conclusion about ISD (CMCC, HW, Ericsson, ZTE)
· For 2-step RA
· Option 1: Include 2-step RA, apply existing requirements (CATT)
· Option 2: Exclude 2-step RA in R18 ATG (Ericsson)
· Option 3: FFS(Apple, CMCC)
Issue 2-2-5: SA: RRC Connection Release with Redirection
· Option 1: Reuse the current definitions of RRC Connection Release with Redirection delay requirement, definitions/requirements on TRACH, TSI-NR and TRRC_procedure_delay (CMCC, CATT, ZTE, HW, Ericsson)
· Option 1-1: Reuse the legacy requirement for TSI-NR, Tidentify-NR and total delay requirement. (CMCC, CATT, HW)
· Option 1-2: FFS the TSI-NR, Tidentify-NR and total delay requirement. (ZTE, Ericsson)
· Option 2: FFS (Apple)
Issue 2-2-5x: Large cell impact on RRC Connection Release with Redirection
· Option 1: RAN4 to study the larger cell impact to RRC connection release with redirection, such as the target candidate cell and total delay requirement. (Ericsson)
· Option 2: More clarification is needed and FFS (CMCC, HW, Apple, ZTE)
· Option 3: No ATG impaction on RRC Connection Release with Redirection (CMCC, CATT, ZTE)
3. Timing and frequency adjustment 
3.1. General issues 
Issue 3-1-1: The mechanism of Koffset and Kmac
· For Kmac, No need to consider Kmac in ATG network
· For Koffset,
· Option 1: Introduce the mechanism of Koffset in ATG system. The conclusion can be revisited after RF session draw the final conclusion about ISD and so on. (HW, CMCC, LGE, Ericsson)
· Option 2: FFS the Koffset. (ZTE, CATT, HW)
Issue 3-1-2: Frequency offset tracking
· The solution of frequency offset tracking in NTN system can be considered as reference for ATG system when SSB+TRS is not sufficient for some combination of frequency and SCS. 
· UE transmit frequency pre-compensation could be considered in ATG
· No RRM core requirements impaction.

Issue 3-1-3: BS location
· Option 1: PositionVelocity-r17 in TS 38.331can be used to signal path of BS relative to ATG UE (Ericsson, CMCC, LGE, ZTE, CATT)
· Option 1-1: the location should be in geodetic coordinate, not relative to ATG UE (CATT)
3.2. Timing and frequency pre-compensation by UE
Issue 3-2-1: Whether to introduce UE based Timing pre-compensation
· Option 1: Use the current timing adjustment procedure (close-loop TA adjustment) as baseline for timing requirements, The conclusion could be revisited after receiving the input about ISD and cell radius from RF session. (CMCC, HW, LGE)
· Option 2: Use the current timing adjustment procedure (close-loop TA adjustment) as baseline for timing requirements, other benefits such as signalling overhead reduction need to be investigated further by introducing timing pre-compensation. (LGE)

Issue 3-2-2: Whether to introduce UE based Frequency pre-compensation
· UE based frequency pre-compensation similar as in NTN can be reused in ATG, however, no RRM impact. Details can be further evaluated in RF session.
3.3. Timing requirements
Issue 3-3-1: UE transmit timing 
Issue 3-3-1-1: Initial transmit timing requirements Te
· Option 1: The initial transmit timing requirement Te need to be defined for ATG UE, and the requirements for NTN UE can be used as baseline. (CATT)
· Option 2: Reuse the legacy R15 TN requirement for initial transmit timing requirement Te with the assumption of ISD 100-200km. The issue should be reviewed after receiving the conclusion about ISD and cell radius from RF session. (CMCC, HW, ZTE, Ericsson)

Issue 3-3-1-2: Gradual timing adjustment
· Option 1: The requirements of gradual timing adjustment for TN or NTN in Rel-17 can be used as baseline if UE TA pre-compensation is used, otherwise Tp and Tq may be need updated. (CATT)
· Option 2: Tp and Tq shall be updated. (HW, CMCC, Ericsson, ZTE)
· Option 2-1: For ATG, the Tq_ATG and Tp_ATG should be 9.5*64*Tc in FR1 and UL SCS 15kHz and 30kHz SCS. (CMCC, Ericsson, HW)
Issue 3-3-2: Timing advance
· Option 1: The open loop TA (UE specific TA) and close loop TA (TAC based adjustment) are necessity for TAG UE and koffset mechanism may need if coverage is assumed larger than 100km. (CATT)
· Option 2: The koffset mechanism may need to be introduced in timing advance adjustment delay requirement. (CMCC)
· Option 3: Legacy close loop TA (TAC based adjustment) is enough, if cell range < 100 km, based on agreement in Issue 1-1: ISD assumption Agreement in GTW session: First study ATG RRM requirements with ISD assumption of 100-200km. (Ericsson)
Issue 3-3-3: Cell phase synchronization accuracy
· Reuse the legacy TN requirement for cell phase synchronization accuracy
Issue 3-3-4: deriveSSB-IndexFromCell and deriveSSB-IndexFromCell-inter tolerance 
· Option 1: Legacy TN requirement can be reused (CATT, CMCC, HW, ZTE)
· Option 1-1: It is up to network to decide whether to enable ‘deriveSSB-IndexFromCell’ and ‘deriveSSB-IndexFromCell-inter’ or not, based the real deployment scenario, such as ISD (CMCC, HW, ZTE, CATT)
· Option 2: it is proposed to further study Alt 1~3 for cell phase timing misalignment (Apple)
· Alt 1: a new offset shall be added on top of deriveSSB-IndexFromCell. deriveSSB-IndexFromCell is enabled/true, but the target cell for measurement shall be offset by the propagation time difference between serving and target cell. (LGE)
· Alt 2: if propagation time difference between serving and target is unknown, all the case shall be treated as deriveSSB-IndexFromCell=disabled
· Alt 3: new signaling is introduced for cell phase timing misalignment, the time difference is indicated by using difference IEs
· Option 3: Due to longer propagation delay, deriveSSB-IndexFromCell is not valid for ATG FR1 TDD. RAN4 can further discuss whether the applicability of deriveSSB-IndexFromCell according to the propagation delay information is valid. (LGE)
· Option 4: FFS (Ericsson)
4. Signalling characteristics
Issue 4-1-1: Radio Link Monitoring
· For RLM OOS evaluation period.
· Option 1: FFS whether any impact due to channel model assumed for ATG.
· Option 2: Reuse the legacy requirement.
· For RLM In-sync evaluation period,
· Option 1: FFS
· Option 2: Reuse the legacy requirement
· The conclusion could be revisited after RF group has identified the channel model
Issue 4-1-2: Link Recovery Procedure
· For BFD evaluation period, reuse the legacy requirement.
· Option 1: FFS whether there is any impact due to ATG channel model
· Option 2: Reuse the legacy requirement
· For CBD evaluation period,
· Option 1: FFS (CMCC, ZTE, LGE)
· Option 2: Reuse the legacy requirement (HW, ZTE, CATT)
· The conclusion could be revisited after RF group has identified the channel model
Issue 4-1-3: Active BWP switching delay
· No need to define interruptions due to active BWP in section 8.2 of TS 38.133 for NR serving cells for EN-DC and NE-DC.
· FFS:
· Option 1: Reuse the legacy Active BWP switching delay requirement for ATG. (CMCC, CATT, ZTE, HW)
· Option 2: Existing active BWP switching requirements (excluding simultaneous and non-simultaneous BWP switching delay on multiple CCs) defined are reused for ATG. (Ericsson)
Issue 4-1-4: L1-RSRP measurement requirements
· Reuse the legacy L1-RSRP measurement requirements for ATG. The conclusion could be revisited after RF group has identified the channel model.
Issue 4-1-5: Active TCI state switching delay, Active downlink TCI state switching delay for unified TCI, Active uplink TCI state switching delay for unified TCI
· Reuse the legacy Active TCI state switching delay requirement for ATG. 
· Further check Active downlink TCI state switching delay for unified TCI, Active uplink TCI state switching delay measurement requirement.
Issue 4-1-6: Pathloss reference signal switching delay
· Option 1: Reuse the legacy Pathloss reference signal switching delay requirement for ATG. (CMCC, HW, ZTE, CATT)
· Option 2: Check whether eMIMO is to be considered. (Ericsson)
Issue 4-1-7: Uplink spatial relation switch delay
· Option 1: Uplink spatial relation switch delay requirement will not be applicable for R18 ATG. (CMCC, ZTE) 
· Option 2: Reusing legacy requirements of spatial relation switching for ATG. (Ericsson, CATT)
Issue 4-1-8: UE-specific CBW change requirements
· Existing requirements on UE-specific CBW change are reused for ATG.
5. Measurement
Issue 5-1-1: Measurement gap
· Option 1: Reuse the legacy MG requirements as baseline for R18 ATG. (CMCC, HW, CATT, Ericsson, LGE, Ericsson)
· 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. (Apple, LGE)
· Option 3: Only FR1 MG will be used in Rel-18 ATG network. (Ericsson, ZTE, CATT)
Issue 5-1-2: Measurement capability
· 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
Issue 5-1-3: CSSF
· Option 1: Take 2 searchers as the assumption when defining the CSSF requirement (CMCC, Ericsson, ZTE, CATT, HW)
· Option2: For intra-frequency measurement without measurement gap, CSSFintra = 1 for ATG. (CMCC, HW, Ericsson, ZTE)
· Option 3: For CSSF, the CSSF under RedCap single carrier case can be a reference. (ZTE, Ericsson)
· Option 4: FFS, further consider whether inter-frequency without GAP is in the scope or not (Apple, Ericsson)
Issue 5-1-4: Intra-frequency measurements requirement
· Option 1: The legacy NR intra-frequency measurements requirement can be reused for R18 ATG. (CMCC, HW, ZTE, LGE, Ericsson, CATT)
· Option 2: This need to be discussed later after we concluded 5-1-1/2/3. (Apple, Ericsson)
Issue 5-1-5: Inter-frequency measurements requirement
· Option 1: The legacy NR inter-frequency measurements requirement can be reused for R18 ATG. (CMCC, HW, ZTE, CATT, LGE)
· Option 2: RAN4 to study the trade-off between Inter-frequency measurement within MG and the data throughput due to large cell coverage. (Ericsson, LGE)
· Option 3: This need to be discussed later after we concluded 5-1-1/2/3. (Apple)
Issue 5-1-6: CSI-RS based L3 measurements
· Option 1: The legacy CSI-RS based L3 measurements requirement can be reused for R18 ATG. (CMCC, CATT)
· Option 2: CSI-RS measurement is unnecessary in ATG network (Ericsson)
Issue 5-1-7: L1-RSRP measurement for a cell with different PCI from serving cell
· Don’t consider L1-RSRP measurement for a cell with different PCI from serving cell in R18 ATG
Issue 5-1-8: NR measurements with autonomous gaps
· Reuse the legacy delay requirement for NR measurements with autonomous gaps for R18 ATG.  
Issue 5-1-9: positioning measurement
· No need to consider positioning measurement for ATG. 
Issue 5-1-10: Pre-configured measurement gap
· Option 1: No need to introduce the pre-configured measurement gap for R18 ATG. (CMCC, ZTE, CATT)
· 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. (Ericsson)
6. Specification Documentation
Issue 6-1-1: How to involve ATG RRM core requirements in TS38.133
· Postpone this issue until RAN4 has made more progress in identifying the RRM impact.
