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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 timing requirements, the agreements and open issues are summarized as follows:
	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)




For using of Koffset, it mainly depends on the propagation delay to be considered. Since Koffset is introduce to enhance the DL-UL timing interaction due to large propagation delay in NTN, it should be first investigate the propagation delay in ATG. Considering the cell range of 100 km (ISD of 200 km) and the height of 10000 m, the max distance between ATG UE and gNB is around 100 km and the max round trip delay is 0.3 ms. For NTN, it could be observed in 38.821, the maximum round trip delay is estimated to be hundreds of ms for GEO and 10- 40 ms for LEO which is significant larger than that of ATG. It could be observed that the maxim round trip delay of ATG is comparable to that of TN. Thus, we fails to see the need to consider Koffset for ATG.
Observation 1: The propagation delay for ATG is comparable to TN and is much less than that of NTN. 
Proposal 1: There is no need to consider Koffset in ATG.
Regarding the BS location, it was discussed in last meeting that whether PositionVelocity-r17 can be used in ATG. According to the definition in TS 38.331, PositionVelocity-r17 is introduced to provide satellite ephemeris in NTN. PositionVelocity-r17 provide the position and velocity in ECEF system. So it can be used to provide the location of BS to ATG UE.
	[bookmark: _Toc115429034]–	EphemerisInfo
The IE EphemerisInfo provides satellite ephemeris. Ephemeris may be expressed either in format of position and velocity state vector or in format of orbital parameters.



Observation 2: The existing PositionVelocity-r17 can be used to provide BS location to ATG UE.
However, similar as the discussion of utilization of assistant information, since this signalling are already introduced in the spec, whether to use them is up to NW implementation. From RRM requirement’s perspective, there is no need to specify that whether ATG can or cannot use such information. Instead, RAN4 shall decide whether there is dependency between the availability of this information and certain RRM requirements. Thus, RAN4 should focus on identifying whether there is requirement depends on the availability of the BS location and define the corresponding requirements accordingly.
Proposal 2: RAN4 should focus on identifying whether there is requirement depends on the availability of the BS location and define the corresponding requirements accordingly.
	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.




Regarding whether to introduce UE based time pre-compensation, based on the agreed ISD/Cell range assumption (ISD up to 200 km), the legacy close-loop TA adjustment can be used.
Proposal 3: No need to consider UE time pre-compensation in ATG, and legacy timing adjustment procedure can apply.
Regarding the detailed timing requirements, the status are summarized as follows:
	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)




Based on the analysis above about timing pre-compensation and Koffst, it is proposed that legacy R15 TN requirement for transmit timing requirement Te and timing advance requirement can apply to ATG.
Proposal 4: legacy R15 TN requirement for transmit timing requirement Te and timing advance requirement can apply to ATG.
Regarding deriveSSB-IndexFromCell, as analysed in last meeting, the tolerance mainly depends on the SSB pattern when UE can derive the SSB index without acquiring the SSB index. The propagation delay difference will impact whether this conditions can apply or not. With large propagation delay in ATG, it is possible that the propagation delay difference is larger than the required tolerance. For instance, for the worst case, one OFDM symbol for 30 kHz, it allow the propagation delay difference of 10 km. Considering the cell range up to 100 km, it unreasonable keep the same assumption that deriveSSB-IndexFromCell is always enabled for TDD.
Proposal 5: The legacy tolerance of deriveSSB-IndexFromCell can apply to ATG. Whether deriveSSB-IndexFromCell is enabled is up to configurations. 

3. Conclusions
Observation 1: The propagation delay for ATG is comparable to TN and is much less than that of NTN. 
Proposal 1: There is no need to consider Koffset in ATG.
Observation 2: The existing PositionVelocity-r17 can be used to provide BS location to ATG UE.
Proposal 2: RAN4 should focus on identifying whether there is requirement depends on the availability of the BS location and define the corresponding requirements accordingly.
Proposal 3: No need to consider UE time pre-compensation in ATG, and legacy timing adjustment procedure can apply.
Proposal 4: legacy R15 TN requirement for transmit timing requirement Te and timing advance requirement can apply to ATG.
Proposal 5: The legacy tolerance of deriveSSB-IndexFromCell can apply to ATG. Whether deriveSSB-IndexFromCell is enabled is up to configurations. 
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