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Introduction
[bookmark: Proposal_Pattern_Length]RAN1 has agreed that the UE-specific TA report is beneficial in RRC_IDLE, RRC_INACTIVE, and RRC_CONNECTED state. Hence, when the UE should trigger the UE-specific TA report is necessary to be discussed.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18]Under the summary from the report of [POST113-e][106][NTN] MAC aspects [1], the majority shows that the UE should report the UE-specific TA to NW for improving the scheduling efficiency, and the UE-specific TA is reported by MAC CE to more align with the current TA mechanism. On top of this assumption, how to trigger the UE-specific TA report is the next question. Several conditions to trigger the UE-specific TA report have been proposed in [1]:
· [bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK19][bookmark: OLE_LINK20]Triggering the UE-specific TA report for a RA procedure
· [bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK27][bookmark: OLE_LINK28]Triggering the UE-specific TA report by NW request
· [bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK23][bookmark: OLE_LINK24]Triggering the UE-specific TA report periodically
· [bookmark: OLE_LINK31][bookmark: OLE_LINK32]Triggering the UE-specific TA report based on some criteria
In this contribution, we share our views on each condition listed above.
[bookmark: OLE_LINK342][bookmark: OLE_LINK343]Discussion
Background of UE-specific TA
[bookmark: OLE_LINK358][bookmark: OLE_LINK359]In RAN1#103,  RAN1 agreed that NTN UE at least supports UE-specific TA based on its GNSS-acquired position and the serving satellite ephemeris in RRC_IDLE and RRC_INACTIVE state. 
	[bookmark: OLE_LINK35][bookmark: OLE_LINK36]Agreement in RAN1#103
[bookmark: OLE_LINK348][bookmark: OLE_LINK349]An NTN UE in RRC_IDLE and RRC_INACTIVE states is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.


[bookmark: OLE_LINK362][bookmark: OLE_LINK363]NW can broadcast the real-time position of a satellite (i.e., satellite ephemeris) via SIB to the UE. The UE could derive the current satellite position based on its last acquisition of the satellite ephemeris and some basic propagator model. Then the UE could acquire the propagation delay between the satellite and the UE. That is, the UE-specific TA can be acquired by UE’s GNSS receiver and satellite’s position provided by NW. On the other hand, the common TA is defined as the common component of propagation delay shared by all UEs within the cell coverage and corresponds to the RTD between the reference point (RP) and the satellite. (Note that it is zero if the RP is located at the satellite, or equal to NTN GW to satellite RTD if RP is located at the NTN GW depending on the implementation). The RTD experienced between the gNB and the RP shall be compensated by the network, which is transparent to the UE. 
In addition, in RAN1#104, RAN1 further agreed that the UE-specific report is also beneficial in RRC_CONNECTED state. 
	Agreement in RAN1#104
An NTN UE in RRC_CONNECTED state is required to support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.



[bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK55]Triggering the UE-specific TA report for a RA procedure
[bookmark: OLE_LINK373][bookmark: OLE_LINK374]In NR, the gNB is responsible for maintaining the TA to keep the L1 synchronized, i.e., to ensure the DL/UL frame boundary alignment at the NW side. In the current mechanism, gNB can transmit an absolute TA via the RAR and a delta TA via TA command MAC CE to maintain the TA of the UE. It is beneficial for the subsequent scheduling efficiency if the UE could moderately report the UE-specific TA to gNB for assistance as soon as possible. 
[bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK60]For initial access or when UL synchronisation status is "non-synchronised", the RA procedure is firstly applied to make the connection with the gNB, thus it is profitable that the UE can trigger the UE-specific TA report and report the UE-specific TA report MAC CE via the RA procedure. In the RA procedure, Msg3 has the first PUSCH resource for the 4-step RA type, and MsgA has the first PUSCH resource for the 2-step RA type. Thus, the UE-specific TA report should be triggered before the Msg3/MsgA transmission. In our view, two timings are feasible to trigger the UE-specific TA report: 
· Option (1): Upon RA procedure initialization 
· Option (2): Upon transmission of the RA preamble. 
[bookmark: OLE_LINK61][bookmark: OLE_LINK62]The difference is that the UE only performs the RA procedure initialization once but may perform the preamble transmission several times, e.g., in case that the UE suffers from the RAR reception error or the contention resolution failure, the UE may need to re-attempt the preamble transmission for the same RA procedure. Therefore, it should be considered that whether the UE needs to trigger the UE-specific TA report again when re-attempting the preamble transmission in the same RA procedure. 
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]In the current mechanism, the UE will store the MAC PDU for Msg3/MsgA in the Msg3/MsgA buffer. If the UE needs to re-attempt the RA procedure, the UE can obtain the same MAC PDU from the Msg3/MsgA buffer to re-transmit. In other words, there is no need to generate a new UE-specific TA report MAC CE if it has been included in the MAC PDU for Msg3/MsgA, i.e., the UE only needs to trigger the UE-specific TA report once for a RA procedure even if the UE suffers from the RAR reception error or the contention resolution failure. In that sense, option (1) is preferred.
[bookmark: OLE_LINK74][bookmark: OLE_LINK75]Proposal 1: UE triggers the UE-specific TA report when the RA procedure is initiated.
[bookmark: OLE_LINK70][bookmark: OLE_LINK71]In NR, the RA procedure can be triggered by a number of events. It can be known that the UE-specific TA report is helpful for some events, e.g., initial access from RRC_IDLE, RRC Connection Re-establishment procedure, DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised, etc., since the gNB does not maintain TA information for these events. However, for some other events, e.g., Request for Other SI, BFR, Consistent UL LBT failure, etc., it’s not clear whether the UE-specific TA report is also needed from the gNB perspective, since the UE is in RRC_CONNECT state and the TA is under control by the gNB.
[bookmark: OLE_LINK216][bookmark: OLE_LINK217][bookmark: OLE_LINK161][bookmark: OLE_LINK162][bookmark: OLE_LINK76]Proposal 2: RAN2 discusses that the UE should trigger the UE-specific TA report when the RA procedure is initiated by which of the following events:
· Initial access from RRC_IDLE;
· RRC Connection Re-establishment procedure;
· DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
· UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available
· SR failure;
· Request by RRC upon synchronous reconfiguration (e.g. handover);
· Transition from RRC_INACTIVE;
· To establish time alignment for a secondary TAG;
· Request for Other SI;
· Beam failure recovery;
· Consistent UL LBT failure on SpCell.

[bookmark: OLE_LINK101][bookmark: OLE_LINK102]Triggering the UE-specific TA report by NW request
[bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK95][bookmark: OLE_LINK96]Based on [1], the majority of companies think that NW can request UE to report UE-specific TA. There may be a different understanding on the meaning of NW request. One option is that the NW can configure (e.g., by SIB or dedicated RRC configuration) whether or not the UE should trigger/report the UE-specific TA. In some cases, e.g., the cell size is small enough to limit all UE’s differential RTT, or when the UE has no time-critical service, the function of UE-specific TA report can be disabled by NW. The other option is that the NW can trigger the UE-specific TA report aperiodically by DCI, e.g., like aperiodic CSI report, when the NW requires it. Enable/disable-based function is beneficial to reduce the unnecessary signaling overhead if the UE-specific TA report is redundant in some scenarios from gNB point of view. On the other hand, aperiodic triggering-based function is beneficial to provide the UE-specific TA report more precisely with less misalignment opportunity. 
[bookmark: OLE_LINK118][bookmark: OLE_LINK119][bookmark: OLE_LINK163][bookmark: OLE_LINK164]Proposal 3: NW can request the triggering of the UE-specific TA report by the following options:
· [bookmark: OLE_LINK103][bookmark: OLE_LINK104]Option 1: Enabling/disabling the UE-specific TA report triggering (e.g., by SIB or dedicated RRC configuration)
· Option 2: Aperiodically triggering the UE-specific TA report (e.g., by DCI)

[bookmark: OLE_LINK107][bookmark: OLE_LINK108][bookmark: OLE_LINK111]Triggering the UE-specific TA report periodically
[bookmark: OLE_LINK186][bookmark: OLE_LINK187][bookmark: OLE_LINK109][bookmark: OLE_LINK110][bookmark: OLE_LINK105][bookmark: OLE_LINK106][bookmark: OLE_LINK120][bookmark: OLE_LINK121][bookmark: OLE_LINK112][bookmark: OLE_LINK113][bookmark: OLE_LINK114][bookmark: OLE_LINK115][bookmark: OLE_LINK116][bookmark: OLE_LINK117][bookmark: OLE_LINK122][bookmark: OLE_LINK123][bookmark: OLE_LINK124][bookmark: OLE_LINK125][bookmark: OLE_LINK150][bookmark: OLE_LINK151]Based on [1], the majority of companies also have sympaphy that NW can request UE to report UE-specific TA periodically. This concept can be realized by reuseing the mechanism of periodic BSR. For BSR, a periodic BSR timer is (re-)started upon the UE generates the BSR MAC CE. When the periodic BSR timer expires, the UE should trigger the BSR. Similarly, for the UE-specific TA report, a periodic BSR timer is (re-)started upon the UE generates the UE-specific TA report MAC CE. When the periodic timer for the UE-specific TA report expires, the UE should trigger the UE-specific TA report.
[bookmark: OLE_LINK152][bookmark: OLE_LINK153][bookmark: OLE_LINK165][bookmark: OLE_LINK166][bookmark: OLE_LINK173][bookmark: OLE_LINK77][bookmark: OLE_LINK72][bookmark: OLE_LINK73]Proposal 4: A period timer for UE-specific TA report is introduced. 
· The period timer for UE-specific TA report is (re-)started upon the UE generates the UE-specific TA report MAC CE. 
· [bookmark: OLE_LINK126][bookmark: OLE_LINK127]When the periodic timer for the UE-specific TA report expires, the UE should trigger the UE-specific TA report.

[bookmark: OLE_LINK128][bookmark: OLE_LINK129][bookmark: OLE_LINK134]Triggering the UE-specific TA report based on some criteria
[bookmark: OLE_LINK432][bookmark: OLE_LINK433][bookmark: OLE_LINK451][bookmark: OLE_LINK452][bookmark: OLE_LINK132][bookmark: OLE_LINK133][bookmark: OLE_LINK142][bookmark: OLE_LINK143][bookmark: OLE_LINK140][bookmark: OLE_LINK141][bookmark: OLE_LINK158][bookmark: OLE_LINK159][bookmark: OLE_LINK146][bookmark: OLE_LINK147][bookmark: OLE_LINK148][bookmark: OLE_LINK149]In [1], some companies proposed that the UEspecificc TA report can be triggered by some criteria/rules detected by the UE itself. For example, if the difference between the current TA used by the UE and the value last reported by the UE exceeds a threshold, the UE should trigger the UEspecificc TA report. It is noted that the UE-specific TA is calculated by UE itself. Without receiving the UE-specific TA report up-to-date, the gNB cannot acquire the timely information of TA. In some situations, the UE may move too fast to not trigger the UE-specific TA report on time, e.g., if the period timer is too long or if the NW miss triggering the UE to report UE-specific TA. In that sense, if the difference between the current TA used by the UE and the value last reported is too large, the misalignment of TA between the UE and gNB would occur, which is not favorable. To reduce the chance of TA misalignment, event-based triggering by UE itself can be supported.
[bookmark: OLE_LINK167][bookmark: OLE_LINK168][bookmark: OLE_LINK78]Proposal 5: UE triggers the UE-specific TA report when the difference between the current TA value calculated by the UE and the last TA value reported by the UE is above a threshold.
Conclusion
In summary, we have the following proposals.
Proposal 1: UE triggers the UE-specific TA report when the RA procedure is initiated.
Proposal 2: RAN2 discusses that the UE should trigger the UE-specific TA report when the RA procedure is initiated by which of the following events:
· Initial access from RRC_IDLE;
· RRC Connection Re-establishment procedure;
· DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
· UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available
· SR failure;
· Request by RRC upon synchronous reconfiguration (e.g. handover);
· Transition from RRC_INACTIVE;
· To establish time alignment for a secondary TAG;
· Request for Other SI;
· Beam failure recovery;
· Consistent UL LBT failure on SpCell.
Proposal 3: NW can request the triggering of the UE-specific TA report by the following options:
· Option 1: Enabling/disabling the UE-specific TA report triggering (e.g., by SIB or dedicated RRC configuration)
· Option 2: Aperiodically triggering the UE-specific TA report (e.g., by DCI)
Proposal 4: A period timer for UE-specific TA report is introduced. 
· The period timer for UE-specific TA report is (re-)started upon the UE generates the UE-specific TA report MAC CE. 
· When the periodic timer for the UE-specific TA report expires, the UE should trigger the UE-specific TA report.
Proposal 5: UE triggers the UE-specific TA report when the difference between the current TA value calculated by the UE and the last TA value reported by the UE is above a threshold.
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