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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 timing adjustments need to be further discussed. 
· The mechanism of Koffset and Kmac
· Whether to introduce UE based Timing pre-compensation
· UE transmit timing
· Timing advance
· deriveSSB-IndexFromCell and deriveSSB-IndexFromCell-inter tolerance
This contribution will present our considerations for some of the above-mentioned open issues for ATG
Discussion
UE based Timing pre-compensation
Initial transmit timing requirements Te
The following options are for further discussion [2].
· 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)
Based on the agreement on ISD for ATG. There is no need to introduce the UE based UL timing pre-compensation, the initial transmit timing requirement Te and timing advance adjustment requirement can reuse the legacy R15 TN requirement. 
Proposal 1: Use the current timing adjustment procedure (close-loop TA adjustment) as baseline for timing requirements for ATG assuming 14-200km ISD.
Gradual timing adjustment
The following options are for further discussion [2].
· 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)
The existing Te requirement applicability has been defined in TS38.133 section 7.1.2 as reproduced below. The SSB detection condition is last 160ms. It may not work for ATG UE due to moving speed up to 1200km/h. it means in 160ms, the timing drift is 0.16s *(1200/3.6)/c =0.18us =5.46*64*Tc.
The time chip granularity=1/f/Nf
Where, f denotes SCS size and Nf denotes FFT size.
[image: ][image: Table

Description automatically generated]
Observation: With the time drifting due to UE speed, the granularity + timing drifting exceed Te.
Proposal 2: Tp and Tq shall be updated for ATG UE.
Timing advance
The following options are for further discussion [2].
· 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. 
· Option 2: The koffset mechanism may need to be introduced in timing advance adjustment delay requirement.
· 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. 
The legacy TN TA design has covered cell radius up to 100km. Given it has been agreed to consider 14-200km ISD for ATG deployment [3], the cell radius will be about 100km. So, there is no need to consider any specific enhancement on timing advance for ATG.
Proposal 3: Legacy close loop TA (TAC based adjustment) is enough assuming the maximum ATG cell radius is ~100km.
deriveSSB-IndexFromCell and deriveSSB-IndexFromCell-inter tolerance
The following options are for further discussion [2].
· 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 signalling 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)
Alternative 1-3 was proposed based on 2*300km ISD before 14-200km ISD was agreed in the last meeting. With the new agreement on ISD, the problem seems not so outstanding. Then option 1 is ok for ATG.
Proposal 4: Option 1 is ok for ATG UE assuming ISD is below 200km.
Summary
This paper discussed timing adjustments aspects for ATG RRM requirements. The following observations and proposals are concluded.
Proposal 1: Use the current timing adjustment procedure (close-loop TA adjustment) as baseline for timing requirements for ATG assuming 14-200km ISD.
Observation: With the time drifting due to UE speed, the granularity + timing drifting exceed Te.
Proposal 2: Tp and Tq shall be updated for ATG UE.
Proposal 3: Legacy close loop TA (TAC based adjustment) is enough assuming the maximum ATG cell radius is ~100km.
Proposal 4: Option 1 is ok for ATG UE assuming ISD is below 200km.
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Table 7.1.2-1: T Timing Error Limit]

Frequency SCS of SSB SCS of uplink T
Range signals (kHz) signals (kHz) °

1 15 15 / 1264'Te
30 Ji 10°64°Te

60 10%64*Tc

30 15 8*64*Tc

30 8*64*Tc

60 764" Tc
2 120 60 \ 3.5'64' T,
120\ 3.5%64'Tc

240 60 3*64*T.

120 3*64*Tc

Note 1: T is the basic timing unit defined in TS 38.21\[6]





