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1 Introduction
In the last RAN2 e-meetings, the following agreements have been made regarding TA reporting in IoT NTN.

Agreements in RAN2#116e:
	· Support UE-specific TA reporting using MAC CE in Msg3/Msg5 for IoT NTN.
· For IoT NTN, UE specific TA reporting during RACH procedure (MSG3/MSG5) in RRC IDLE is enabled/disabled by SI, similar with NR NTN.
· Support TA reporting in RRC connected mode in IoT NTN.
· UE-specific TA report uses MAC CE.
· Support event-triggered for TA reporting in connected mode. Wait for NR NTN agreements for other triggers.


Agreements in RAN2#116bis-e:

	· Do not mandate Msg3 or Msg5 to include TA report MAC CE, and whether it can be included depends on the TB size of Msg3 or Msg5.
· Reuse NR NTN’s TA reporting trigger event in IoT NTN, i.e., a TA offset threshold between current TA and the last successfully reported TA is used for event-triggered TA reporting. FFS for location used for TA reporting purpose.

· Introduce a new MAC CE for provision of UE specific K_offset and the size is fixed to 1 byte. FFS on the MAC CE’s name.

· (Following NR NTN) Neither of the following options are supported “TA information requested by network”, “Periodical reporting of TA information” 
· (Following NR NTN) Upon reception of configuration or reconfiguration of TA reporting trigger event, if UE has not reported TA before, the UE triggers a TA reporting. FFS whether we need different behaviour for different re-configurations e.g. Handover.


Agreements in RAN2#117e:
	· For eMTC, use a reserved LCID for the TA Report MAC CE.

· For NB-IoT, use a reserved LCID for the TA Report MAC CE.

· On logical channel priority, put the UE-specific TA report MAC CE between “MAC control element for AUL confirmation” and “MAC control element for BSR, with exception of BSR included for padding”.

· During RA procedure for RRC re-establishment procedure, the UE should trigger TA report if an indication is broadcasted by the target cell’s SI. (aligned with NR NTN)

· During RA procedure for handover, the UE should trigger TA report if the target cell indicates this in the handover command. (aligned with NR NTN)

· Other than re-establishment (TA reporting controlled by target cell’s SI) and handover procedure (TA reporting controlled by HO command), TA reporting in connected mode is not controlled by enabling/disabling indication in SI. (aligned with NR NTN)

· RAN2 to clarify the previous agreement as: Upon reception of configuration or reconfiguration of TA reporting trigger event, if UE has not reported TA to current serving cell before (during this connection), the UE triggers a TA reporting. (can further check this during the implementation in the MAC CR). (aligned with NR NTN)

· Target cell can use delta configuration for the event configuration in handover command.

· Threshold-based TA-Trigger for TA value reporting will align with NR-NTN. 

· Configuration of event triggered TA report will include TA offset threshold between current TA and the last successfully reported TA (similar to NR-NTN). FFS: The value of the TA offset threshold (consider possible to align with NR-NTN values). 

· The two MAC CEs’ names are “Timing Advance Report MAC CE” and “Differential Koffset MAC CE”.

· Adopt the following field description for the “Timing Advance Report MAC CE”:

-
R: Reserved bit, set to 0;

-
Timing Advance: The Timing Advance field indicates the least integer number of subframes greater than or equal to the Timing Advance value (see TS 36.211 [7] section 8.1). The length of the field is 14 bits.


In this contribution, we further discuss left open issues on TA report for IoT over NTN and provide our views.
2 Discussion
RAN2 has agreed to introduce event-triggered TA reporting for RRC connected UEs. More specifically, for a UE in RRC connected, a TA offset threshold is used for event-triggered TA reporting, if the difference between current UE specific TA and the last successfully reported UE specific TA exceeds the offset threshold, the UE triggers TA reporting.

For TA reporting using MAC CE, if a UE has triggered TA reporting, but there is no available UL-SCH resources for a new transmission, or if the UL-SCH resources cannot accommodate the TA report MAC CE plus its subheader as a result of LCP, the UE cannot report TA. 

In our view, TA reporting is important for NW to adjust UE-specific K-offset. If it has no chance to report, it may impact the subsequent UL/DL transmission by using the old K-offset.

During offline discussion in RAN2#117e, some companies thought that TA report is only necessary if there is data for the UE, since if the UE has UL data, UE would trigger BSR, and may further trigger a SR if there is no available UL-SCH resources. If the UE has no UL data but there is DL data for the UE, NW may schedule the UE with larger K if the UE-specific Koffset has been out-of-date or NW sends PDCCH order to trigger RACH. In our understanding, there are issues for both UL and DL. In NTN, we have UE pre-compensation of TA which is open-loop. Without timely TA report, network does not know whether and when UE-specific Koffset starts to become unusable due to Koffset below UE’s TA. In this case, even if UL data can trigger BSR and then SR, the subsequent UL grant may still be risky not to be usable if using small K value as K_offset has not been updated, or NW has to always use large K value which is not efficient. Similarly, as K_offset can be obsolete, NW may have to always schedule the UE with a relatively large K value to make ACK/NACK timing work. This would make the whole Koffset mechanism useless. Also K have upper limit in RAN1 spec and cannot be any arbitrarily large. It could be possible that even the maximum K value cannot cover the gap between the current TA and the configured K_offset, in which case RAN2 has to discuss how to handle this kind of failure.

Relying on loss of synchronization and triggering RACH has many drawbacks, firstly, all UL resources will be released and NW has to configure again all UL resources via RRC. Secondly, RACH may suffer collisions and multiple attempts, which increases the latency for UL/DL scheduling.

To facilitate network’s implementation, to ease RAN2’s job not to handle various failure cases, and to reduce RRC signalling overhead and scheduling delay, we think triggering SR/RACH for TA reporting is the simplest way.
Note that in RAN2#117e meeting, RAN2 has made the following agreement in NR NTN.

Agreements online:

1. If a TA report is triggered and there are no available UL-SCH resources, the network may optionally configure UE to trigger an SR. A UE capability is introduced for this.

We think in IoT NTN we could follow this agreement.
Observation 1 If a UE triggers TA reporting but cannot report TA due to no available UL-SCH resources, it may lead to UL scheduling failure in case the UE-specific TA exceeds the UE-specific K_offset.
Observation 2 Even if UL data can trigger BSR and then SR, the subsequent UL grant may still be risky not to be usable if using small K value as K_offset has not been updated, or NW has to always use large K value which is not efficient.
Observation 3 As K_offset can be obsolete, NW may have to always schedule the UE with a relatively large K value to make ACK/NACK timing work, which would make the whole Koffset mechanism useless.
Proposal 1 If a TA report is triggered and there are no available UL-SCH resources, the network may optionally configure UE to trigger an SR. A UE capability is introduced for this.

For NB-IoT UEs, a configured uplink grant shall be used only for BSR or SPS confirmation transmission, and skipUplinkTxSPS is implicitly configured. As we analyse above, TA report is also important for UL transmission, so we think it is reasonable to allow a configured uplink grant to be be used for TA report as well.
Proposal 2 In NB-IoT, a configured uplink grant can be used for TA report.

3 Conclusion

Based on the discussion above, we made the following observations:

Observation 4 If a UE triggers TA reporting but cannot report TA due to no available UL-SCH resources, it may lead to UL scheduling failure in case the UE-specific TA exceeds the UE-specific K_offset.

Observation 5 Even if UL data can trigger BSR and then SR, the subsequent UL grant may still be risky not to be usable if using small K value as K_offset has not been updated, or NW has to always use large K value which is not efficient.
Observation 6 As K_offset can be obsolete, NW may have to always schedule the UE with a relatively large K value to make ACK/NACK timing work, which would make the whole Koffset mechanism useless.
And propose the following:
Proposal 3 If a TA report is triggered and there are no available UL-SCH resources, the network may optionally configure UE to trigger an SR. A UE capability is introduced for this.

Proposal 4 In NB-IoT, a configured uplink grant can be used for TA report.
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