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1. Introduction
A new Rel-18 WI to support NR Air-to-ground (ATG) network for NR was approved in [1] and further revised in [2]. The RRM impacts were initially discussed with status captured in WF [3]. In this paper, we further provide our views on remaining issues.
2. Discussion
For IDLE state mobility requirements, the agreements and status are summarized as follows:
	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)




Most companies agreed to take legacy cell-reselection requirements as the baseline. The pending point is whether to introduce additional UE behaviour compared with TN cell-reselection. Companies proposed additional triggering of cell reselection, e.g. based on assistant information. From our understanding, these approach are based on the motivation for UE power saving where UE can relax the measurement or enter normal measurement stage under certain conditions. However, for ATG we don't think power saving is an important factor to be considered in the Rel-18 ATG. Regarding whether the measurement requirements can be reused in ATG, companies commented that the channel model maybe different from the assumptions of TN base on which the number of samples are derived via simulations. We think the observation is valid. However, when defining requirements for TN, typical fading mode is assumed (e.g. TDL-A/C). In ATG, most probably, the LOS channel model is more suitable for ATG network, which it may achieve better performance under same SINR conditions. Thus, we think it is fine to reuse the same legacy R15 requirements of intra-frequency and inter-frequency measurement.
Observation 1: LOS channel will be the typical form of transmission compared with fading channel for legacy requirements.
Proposal 2: Legacy R15 requirements of intra-frequency and inter-frequency measurement can be reused with same SINR conditions.
For CONNECTE state mobility, the agreements and open issues are summarized as follows:
	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)




For the Intra-frequency and inter-frequency hand over requirements, most companies support to reuse the legacy requirements. In TN, the typical case is gNB configure RRM measurement, and trigger the HO based on the RRM results. It is considered as known case. For ATG network, since the trajectory is deterministic, it is still possible that gNB can directly trigger the HO. Thus, we think both known and unknown HO requirements are needed.
Proposal 3: Reuse legacy NR intra-frequency HO and inter-frequency HO requirements for both known and unknown case. 
For RRC Re-establishment and RRC Release with redirection requirements, companies suggest to further study the detailed requirements for each component considering the channel model of ATG. From some consideration in generic part, based on the side conditions, it is expected that LOS is the typical form of transmission. Thus, we think legacy requirements can also apply to ATG.
Proposal 4: Legacy RRC Re-establishment and RRC Release with redirection requirements can apply to ATG with same side conditions.

3. Conclusions
Observation 1: LOS channel will be the typical form of transmission compared with fading channel for legacy requirements.
Proposal 2: Legacy R15 requirements of intra-frequency and inter-frequency measurement can be reused with same SINR conditions.
Proposal 3: Reuse legacy NR intra-frequency HO and inter-frequency HO requirements for both known and unknown case. 
Proposal 4: Legacy RRC Re-establishment and RRC Release with redirection requirements can apply to ATG with same side conditions.
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