[bookmark: _Hlk41145946]3GPP TSG-RAN WG4 Meeting # 105      	R4-2220361
Toulouse, France, November 14 – November 18, 2022
[bookmark: _Hlk41145953]Title: 	WF on NR ATG RRM requirements 
Agenda Item:	8.13.5
[bookmark: _Hlk41145958][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Source: 	CMCC
Document for:	Approval
1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]General
[bookmark: _Hlk70326378]Issue 1-1-1: ISD assumption
Agreements:
· Investigate the RRM impactions of ISD [14]-200km. 
· Further capture the conclusion on square bracket which will come from RF session. 
Issue 1-1-2: Maximum distance between ATG BS and Aircraft UE
Agreements
· Maximum distance between ATG BS and Aircraft UE for further RRM analysis is ≥ [200] km. 
· Upper bound is FFS.
Issue 1-1-3: Duplex mode and SCS
· For the test cases, further specify the combination of duplex mode and SCS at perf stage.
· For the core requirements, discuss following Options:
· Option 1: For duplex mode/SCS configurations, no impacts on core requirements (HW, CATT)
· Option 2: Consider all the combinations between FDD/TDD and 15kHz/30kHz (CMCC, ZTE)
· Option 3: Determine either of the following options, 
· Option 3-1: Only consider 15kHz SCS for FDD 2GHz and 30kHz for TDD for requirement development. (Apple)
· Option 3-2: Consider all the SCS’s of 15kHz, 30kHz and 60kHz for FDD and TDD (Apple)
· Option 4: Consider 30kHz SCS as baseline assumption to analyses the impact of propagation delay difference in TDD (LGE)
· Option 5: SCS type to be supported for ATG is discussed as part of the timing requirements. (Ericsson)
Agreements:
· For the test cases, further specify the combination of duplex mode and SCS at perf stage.
· For the core requirements, consider all the SCS’s of 15kHz, 30kHz [and 60kHz] for FDD and TDD
Issue 1-1-4: TDD pattern
Agreements:
· The TDD pattern is up to NW configuration. No impaction on core requirements is observed, and it can be further discussed in the stage of performance.
Issue 1-1-5: whether new UAI reporting method could be introduced
· Option 1: ATG WI should avoid to introduce new UAI reporting method. (CATT, CMCC, ZTE (no obvious motivation and feasibility guarantee to introduce the above UAI report))
· Option 2: There is no need to preclude new UAI and its reporting methods at this stage. Postpone the decision on assistance information (both UE-based and network-based) until the RRM requirement framework is clear. (LGE, Apple, Ericsson)
· Option 2a: Assistance information related to unpredictable changes in flight operation mode are introduced: 1) UE detecting and informing the NW, 2) NW informing the UE (Ericsson)
· Option 3: Whether to introduce new UE assistant information will require RAN1/RAN2 work, which shall not be decided in WG. (HW)
Issue 1-1-6: Band table
Way forward:
· Postpone the discussion, wait the conclusion from RF session.
2. Mobility
2.1. Mobility in RRC_IDLE/INACTIVE 
Issue 2-1-1: Cell re-selection
Issue 2-1-1-1: Cell re-selection measurement capability
Agreements:
· The Rel-15 NR requirements on intra-frequency and inter-frequency measurement capability requirements are reused for ATG.
Issue 2-1-1-2: Cell re-selection mechanism
Agreements:
· Use legacy cell-reselection rules and the procedures as baseline for ATG cell re-selection mechanism.
· FFS whether additional enhanced cell re-selection mechanisms shall be considered (e.g., location, distance, speed, based).
· FFS: The UE is allowed to not measure on the neighbour cell measurements based on the distance. Details are FFS.
Issue 2-1-1-3: UE/network assistance information for Cell re-selection
· Option 1: Assistance information comprises at least changes in the UE altitude, flight path and speed, remaining service time for serving cell and side conditions can be FFS. (Ericsson)
· Option 2: FFS
Issue 2-1-2: Cell re-selection measurement requirements
· Option 1: Reuse the legacy R15 requirements on intra-frequency and inter-frequency measurement. (CATT, HW)
· Option 2: With the basic ISD assumption of [14]-200km, both legacy R15 cell-reselection requirement and HST cell-reselection requirement should be applied for ATG. (CMCC)
· Option 2-1: The UE capability should be introduced for ATG similar as NTN. (CMCC)
· Option 3: Postpone the discussion on cell-reselection requirement until more progress is reached on cell re-selection mechanism (Apple, ZTE)
Issue 2-1-3: SDT
· Option 1: RAN4 is not going to define ATG specific requirements.
· Option 2: SDT is supported for A2G in Rel-18, and SDT requirements for ATG is FFS. 
2.2. Mobility in RRC_CONNECTED 
Issue 2-2-1: Handover
Issue 2-2-1-1: NR Handover mechanism
· Option 1: Legacy NR Handover mechanism can be reused by ATG. (CATT, CMCC, Apple (as the baseline), ZTE)
· Option 2: further discuss enhanced solution for ATG hand over mechanism (Apple)
Agreements:
· Legacy NR Handover mechanism can be reused by ATG
Issue 2-2-1-2: NR Handover requirement
· For the unknown case
· Option 1: reusing legacy requirements (CATT (tolerable), CMCC, HW)
· Option 2: Not to define handover requirements for an unknown cell. (CATT (preferred), ZTE)
· Option 3: Postpone the discussion on hand over requirement until the hand over mechanism is concluded (Apple)
· Option 4: For handover to unknown target cell, Tsearch is FFS (Ericsson)
Issue 2-2-2: Conditional Handover
· Option 1: Not to consider conditional handover for ATG UE at least in Rel-18 (CATT (preferred))
· Option 2: Introduce legacy CHO for ATG (CATT (tolerable), CMCC)
· Option 2-1: The legacy R16 CHO delay requirements can be reused. (CATT (tolerable), CMCC)
· Option 3: Introduce location-based CHO for ATG (CMCC, Apple, LGE)
· 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)
· Option 3-2: reuse legacy CHO requirement framework (Apple)
· Option 4: CHO is supported for A2G in Rel-18, and CHO requirements for ATG is FFS. (Ericsson)
Issue 2-2-3: SA: RRC Re-establishment
Way forward:
· Reuse the legacy requirement structure and definitions. Further discuss Tidentify_intra_NR and Tidentify_inter_NR in ATG condition.
Issue 2-2-3x: Large cell impact on RRC re-establishment
·  FFS the large cell impact on RRC re-establishment requirements.
Issue 2-2-4: 2-step RA
Agreement:
· No need to have ATG specific requirements. (CATT, Apple)
Issue 2-2-5: SA: RRC Connection Release with Redirection
Way forward:
· Reuse the legacy requirement structure and definitions. Further discuss Tidentify-NR.
Issue 2-2-5x: Large cell impact on RRC Connection Release with Redirection
· FFS large cell impact on RRC connection release with redirection requirements.
3. Timing and frequency adjustment 
3.1. General issues 
Issue 3-1-1: The mechanism of Koffset
· Option 1: No need to consider Koffset in ATG network.
· Option 2: Introduce the mechanism of Koffset in ATG system. 
· Option 2-1: For Koffset, considering the RTT for cell edge UE, for the case of 30kHz, maybe existing scheduling time line of n+k is not sufficient. While for the case of 15kHz, since the maximum RTT would not beyond one slot, the necessity of Koffset is not obvious.
Issue 3-1-2: BS location
· Option 1: Informing UE the BS location may not be needed for RRM requirements. (CATT)
· Option 2: PositionVelocity-r17 in TS 38.331 can be used to signal the BS location to ATG UE. (CMCC, HW, ZTE (Then UE can perform frequency pre-compensation based on the path between BS and itself.))
· Option 3: RAN4 can study following options to inform BS location. (LGE)
· Alt 1. ReferenceLocation-r17.
· Alt 2. PositionVelocity-r17.
· Alt 3. ReferenceLocation-r17 or PositionVelocity-r17. It is up to NW implementation.
Agreement:
· PositionVelocity-r17 in TS 38.331 can be used to signal the BS location to ATG UE.
3.2. Timing and frequency pre-compensation by UE
Issue 3-2-1: Whether to introduce UE based Timing pre-compensation
Agreements
· Support UE-based timing pre-compensation for ATG networks 
· FFS for details and whether NTN-based solution can be reused 
3.3. Timing requirements
Issue 3-3-1: UE transmit timing 
Issue 3-3-1-1: Initial transmit timing requirements Te
· Option 1: The legacy R15 TN requirement for initial transmit timing requirement Te can be reused.
· Option 2: The Te should be revised, FFS the value.
Issue 3-3-1-2: Gradual timing adjustment
· Option 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)
· Option 2: The maximum aggregate adjustment rate is changed to Tq per 100ms for ATG UE. (CATT)
· Option 3: Tp and Tq shall be updated for ATG UE. (Apple, ZTE)
Issue 3-3-2: Timing advance
Agreements:
· [bookmark: _Hlk118881565]For timing Advance adjustment accuracy requirement, legacy value can be reused.
Way forward:
· Further discuss timing advance adjustment delay requirement.
Issue 3-3-4: deriveSSB-IndexFromCell and deriveSSB-IndexFromCell-inter tolerance 
· Option 1: Legacy TN requirement can be reused. It is up to network to decide whether to enable ‘deriveSSB-IndexFromCell’ and ‘deriveSSB-IndexFromCell-inter’ or not (CATT, CMCC, Apple, HW, ZTE)
· Option 2: RAN4 to study to utilize the deriveSSB-IndexFromCell based on the propagation delay difference between serving and neighbor cell. (LGE)
Agreement:
· Legacy TN requirement can be reused. Whether ‘deriveSSB-IndexFromCell’ and/or ‘deriveSSB-IndexFromCell-inter’ are applicable to ATG scenarios is FFS
4. Signalling characteristics
Issue 4-1-1: Radio Link Monitoring
· Option 1: Legacy requirements for RLM can be reused for ATG UE. (CATT, HW, ZTE)
· Option 2: Whether legacy RLM evaluation period requirements can be reused or new ATG specific evaluations are needed depends on channel model to be agreed for ATG in RF group. (Ericsson)
Agreement:
· Corresponding release 15 NR requirements for RLM can be reused for ATG UE.
Issue 4-1-2: Link Recovery Procedure
· Option 1: Legacy requirements for link recovery procedure can be reused for ATG UE. (CATT, HW, ZTE)
· Option 2: Whether legacy BFD and CBD requirements can be reused or new ATG specific evaluations are needed depends on channel model to be agreed for ATG in RF group. (Ericsson)
Agreement:
· Corresponding release 15 NR requirements for link recovery procedure can be reused for ATG UE.
Issue 4-1-3: Active BWP switching delay
Agreement:
· Reuse the legacy active BWP switching delay requirement of single carrier for Rel-18 ATG.
Issue 4-1-4: L1-RSRP measurement requirements
· Option 1: Reuse the legacy L1-RSRP measurement requirements for ATG. (CATT)
· Option 2: Whether the legacy L1-RSRP measurement requirements can be reused for ATG or new ATG specific evaluations are needed depends on the channel to be agreed for ATG in RF group. (Ericsson)
Agreement:
· Reuse the legacy L1-RSRP measurement requirements for ATG. 
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
Agreement:
· Reuse the legacy Active downlink TCI state switching delay for unified TCI and Active uplink TCI state switching delay for unified TCI requirement for ATG.
Issue 4-1-6: Pathloss reference signal switching delay
Agreement:
· Reusing the legacy Pathloss reference signal switching delay requirement for ATG
Issue 4-1-7: Uplink spatial relation switch delay
Agreement:
· Uplink spatial relation switch delay requirement will not be applicable for R18 ATG.
5. Measurement
Issue 5-1-1: Measurement gap
· Option 1: Reuse the legacy MG requirements for R18 ATG. (CATT, CMCC, LGE, HW, ZTE)
· Option 2: It is proposed to consider extend the measurement gap length to include 6.5us/7us/7.5us for ATG. (Apple)
· Option 3: Only FR1 MG will be used in Rel-18 ATG network. (Ericsson)
Issue 5-1-2: Measurement capability
Agreement:
· The legacy measurement capability of monitoring of multiple layers using gap can be reused for Rel-18 ATG.
Issue 5-1-3: CSSF
Agreement:
· Take 2 searchers as the assumption when defining the CSSF requirement
Way forward
· : For inter-frequency without gap assumption
· Option 1: inter-frequency measurement without GAP should be considered. (CATT, CMCC)
· Option 2: inter-frequency without gap maybe not a typical scenarios to be considered. (HW)
· : For CSSF value
· Option 1: For intra-frequency measurement outside measurement gap, CSSFoutside_gap,i =1. (CMCC, HW, Ericsson)
· Option 2: For inter-frequency measurement outside measurement gap, CSSFoutside_gap,i =Y, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG. (CMCC, Ericsson)
· Option 3: If intra-frequency measurement is with measurement gap, CSSFoutside_gap,i = Y for inter-frequency measurement with no measurement gap, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG (Ericsson)
· Option 4: the CSSF under RedCap single carrier case can be a reference. (ZTE)
Issue 5-1-4: Intra-frequency measurements requirement
· Option 1: The legacy NR intra-frequency measurements requirement can be reused (CATT, CMCC, LGE, ZTE)
· Option 2: intra-frequency measurement with gap will not be considered for R18 ATG (CATT)
· Option 3: postpone the discussion on measurement requirement until we conclude measurement GAP, measurement capability an CSSF (Apple)
· Option 4: RAN4 not to consider deactivated SCell measurement, SCCs measurement, and PSCell measurement. (Ericsson)
Issue 5-1-5: Inter-frequency measurements requirement
· Option 1: The legacy NR inter-frequency measurements requirement can be reused for R18 ATG. (CATT, CMCC, LGE, HW, ZTE)
· Option 2: postpone the discussion on measurement requirement until we conclude measurement GAP, measurement capability an CSSF (Apple)
· Option 3: RAN4 to study the trade-off between Inter-frequency measurement with gap and the data throughput due to large cell coverage. (Ericsson)
Issue 5-1-6: Scheduling restriction
· Option 1: The scheduling restriction should be defined based on propagation delay between serving gNB and ATG UE. (LGE)
· Option 2: FFS
Issue 5-1-7: CSI-RS based L3 measurements
· Option 1: The legacy CSI-RS based L3 measurements requirement can be reused for R18 ATG (CATT)
· Option 2: CSI-RS measurement is unnecessary in ATG network (Ericsson)
Issue 5-1-8: Pre-configured measurement gap
· Option 1: No need to introduce the pre-configured measurement gap for R18 ATG. (CATT, ZTE)
· Option 2: Postpone pre-configured measurement gap to future release (Apple)
· Option 3: Pre-MG can be used in ATG network to improve the total system performance. (Ericsson) 
