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1. Introduction
During RAN2 #113bis-e meeting [1], many agreements regarding TA pre-compensation were postponed to allow RAN1 time to clarify some issues:
	1. RAN2 wait for RAN1’s feedback on UE obtaining UE-gNB RTT.
2. RAN2 wait for RAN1’s progress and postpone the discussion on how to broadcast parameters, if any, for TA pre-compensation.
3. RAN2 send an LS to RAN1, focusing on below aspects:
· Ask RAN1 to prioritize the TA pre-compensation work on whether and/or what parameters to broadcast for TA pre-compensation, and when broadcasted, how often the broadcasted parameters are expected to change over time;
· RAN2 has agreed to use UE-gNB RTT as the offset to start some UP timers (e.g. drx-HARQ-RTT-TimerDL). Ask RAN1 to provide inputs on (i) how UE acquires UE-gNB RTT and (ii) what additional information needs to be broadcasted other than that for TA pre-compensation, if any.
4. At least for uplink scheduling adaptations, the UE may report information about the UE specific TA pre-compensation. The exact information and frequency of reports depend on RAN1 outcome. FFS on when/how to report.
5. The UE reports the UE specific TA pre-compensation during RACH procedure using MAC CE ( if this needs to be configured). Actual content is FFS and also depends on further RAN1 input.


In this contribution, we discuss these remaining RACH issues for NTN and how recent RAN1 agreements impact previous discussions that were left on-hold.
 2. Discussion
[bookmark: _Hlk61523081]In this section, we discuss RAN1 #104bis-e agreements and how we think it impacts RAN2 agreements that were previously on hold.
Firstly, it is agreed that the common K_offset can be updated per UE following initial access:
For updating K_offset after initial access, at least one of the following options is supported:
Option 1 : RRC reconfiguration
Option 2 : MAC CE
K_offset represents the number of frames corresponding to the RTD and should be updated as soon as possible to avoid unnecessary delay. This is done in the DL by the gNB, that needs UL TA pre-compensation information from the UE before it can update the K_offset used simultaneously by both the UE and the gNB. If done as early as MsgA/Msg3 during RACH, then the gNB will be able to update K_offset during MsgB/Msg4 and apply the optimal UL scheduling as soon as Msg5. Doing this later will incur unnecessary delays for every UL message until K_offset is updated. 
Observation 1: TA pre-compensation information during initial access is beneficial for e.g. MSG5 scheduling.
There have been some concerns raised by providing such information in the MAC CE as it could reveal a UE’s location. However, in the case where a UE only provide enough information to allow the gNB to update the K_offset, that is only in the granularity of one subframe for UE-gNB frame synchronisation, i.e. 1ms or 150km, so we believe that 
Observation 2: The granularity necessary to update the K_offset is around 1ms and it would not compromise security to provide such information via MAC CE during RACH.
However, the benefits to latency vary depending on the height of the satellite and the UE’s traffic requirements. More specifically, the difference of distance from the satellite between UEs is different, both absolutely and relatively, between LEO, MEO, and GEO was shown in the TR 38.821:
a)	20.6ms / 541.46 = 3.8% in GEO
b)	6.36ms / 41.77 = 15.2% in 1200 km LEO
c)	6.24ms / 25.77 = 24.2% in 600 km LEO
We can assume that most UEs in a GEO cell would only mildly benefit from UE-specific K_offset and that use cases that can tolerate a 540ms delay can tolerate a 560ms delay, however the same cannot be said for real-time applications (e.g. AR/VR) where the difference between 25ms and 30ms can be perceived.
Despite benefits to latency, there are also drawbacks to implementing TA reporting:
1) Signalling overhead in initial access
2) There is additional complexity to support UE specific K_offset for the gNB scheduler 
3) In some NTN scenario e.g. DAPS, the coverage of a cell would be not much different from big cell NT network, hence common K-offset is enough
Observation 3: In some scenario, UE-specific K_offset does not provide clear gain, and in general, it increases gNB complexity to support it.
Furthermore, RAN1 agreed:
· Agreement:
· When UE is not provided with K_offset value other than the one signaled in system information, the K_offset value signaled in system information is used for all timing relationships that require K_offset enhancement.
Here, we can see that RAN1 agreed that all UEs may not be provided with a UE-specific K_offset. In this case, providing TA pre-compensation information during initial access would be unnecessary and it will ultimately be up to the NW whether to support UE specific K_offset. 
Therefore, the NW may need to decide whether the whole cell can use common TA pre-compensation for K_offset, which would incur only ~4% extra delay in the worst-case scenario for some UEs in a GEO cell, or if only some UEs might benefit from UE-specific K_offset, which would be especially beneficial in LEO cells.
Thus, a new per cell IE would be needed to control whether initial TA needs to be reported:
Proposal 1: RAN2 to introduce a new cell-specific IE (e.g. in system information) to enable/disable initial TA reporting. If TA reporting is enabled, UEs can report TA pre-compensation during initial access using MAC CE.
Additionally, UE-specific K_offset may still be relevant but only for some UEs within a cell and may not warrant having every UE report their TA during initial access. In this scenario, the gNB can optionally inform UEs of a rule (e.g. threshold since last reported TA) to report their TA in RRC_CONNECTED state. If such signalling is not present, UEs can assume that they should not report their TA.
Observation 4: The benefits of UE-specific K_offset differ depending on traffic type and may only concern some UEs in an NTN cell.
Proposal 2: RAN2 to introduce a UE-specific optional IE to indicate TA report threshold and UE shall not trigger TA reporting if the IE is not present.
3. Conclusion
In this contribution, we observed and proposed the following:
Observation 1: TA pre-compensation information during initial access is beneficial for e.g. MSG5 scheduling.
Observation 2: The granularity necessary to update the K_offset is around 1ms and it would not compromise security to provide such information via MAC CE during RACH.
Observation 3: In some scenario, UE-specific K_offset does not provide clear gain, and in general, it increases gNB complexity to support it. 
Observation 4: The benefits of UE-specific K_offset differ depending on traffic type but mostly on the type of NTN cell.
Proposal 1: RAN2 to introduce a new cell-specific IE (e.g. in system information) to enable/disable initial TA reporting. If TA reporting is enabled, UEs can report TA pre-compensation during initial access using MAC CE.
Proposal 2: RAN2 to introduce a UE-specific optional IE to indicate TA report threshold and UE shall not trigger TA reporting if the IE is not present.
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