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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The following agreements regarding TA reporting were achieved in RAN2 #115-e meeting for IoT NTN [1]:
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]RAN2 assumes that TA information (FFS what) reporting by the UE on network enabling will be needed in IoT NTN. Expect RAN1 need to progress on this, and can maybe reuse NR NTN progress. FFS in which message this is provided.
In this contribution, we will further discuss TA information reporting for IoT NTN.
Discussion
[bookmark: _GoBack]TA information reporting in RA procedure
TA information reporting in RA procedure was discussed in NR NTN and following agreements were achieved:
For RAN2 #114-e meeting:
Agreement:
1. If enabled by the network, the UE reports information about UE specific TA pre-compensation at the random access procedure (MSGA/MSG3 or MSG5) using a MAC CE. Actual content is FFS and also depends on further RAN1 input (we can revise this whole agreement if RAN1 come to a different conclusion in terms of what needs to be conveyed to the NW)
For RAN2 #115-e meeting:
Agreements:
1. UE specific TA reporting during RACH procedure is enabled/disabled by SI (FFS for RACH in connected mode)

1. The content of UE specific TA pre-compensation reported in RA procedure using MAC CE is UE specific TA (this can be revisited after receiving RAN1 response).
[bookmark: OLE_LINK7]For simplified the discussion, we suggest reusing the agreements in NR NTN above. That is, in IoT NTN, TA information reporting can be also supported in RA procedure for network to schedule the subsequent transmission properly. For 4-step RA procedure in IoT NTN, TA information can be reported via MAC CE as the current TA mechanism. If enabled by the network, the UE reports TA information in MSG3/MSG5 for aligning the TA information between eNB and UE timely. Meanwhile, the system information can include an indicator to enable/disable the initial TA information reporting during RA procedure.
And for the content of TA information, there may be two types content, one is UE specific TA information, and another is UE location information. Obviously, using the UE location information for TA information reporting may have possible UE privacy issue. So the content of TA information should be UE specific TA information. 
Proposal 1: RAN2 confirms to reuse the following NR NTN agreements for IoT NTN:
· If enabled by the network, the UE reports information about UE specific TA pre-compensation at the random access procedure (MSGA/MSG3 or MSG5) using a MAC CE.
· UE specific TA reporting during RACH procedure is enabled/disabled by SI.
· The content of UE specific TA pre-compensation reported in RA procedure using MAC CE is UE specific TA.
TA information reporting in RRC connected mode
In NTN scenario, the TA information may change greatly (UE moves too fast or LEO scenario) when UE in RRC connected mode, and such change may be invisible to network. Meanwhile, if TA information reporting is disabled in RA procedure, the network has to schedule UL transmission without knowing the absolute value of TA information per-compensated by UE, so that the network have to schedule UE using the maximum propagation delay of the cell. For another aspect, the TA information reporting is used for switching time from UL to DL for half-duplex FDD. Therefore, TA information reporting should be supported in connected mode for IoT NTN.
Proposal 2: TA information reporting should be supported in connected mode for IoT NTN.
For the content of TA information in RRC connected mode, there are also two types content: one is UE specific TA information, and another is UE location information. If UE can report location information in RRC connected mode, this information can be used by network for UL scheduling. For the UE in RRC connected mode, the location information can be reported via dedicated RRC signaling after security enabled, and the privacy issue is not so serious.   Otherwise, the UE specific TA information should be reported in RRC connected mode.
Proposal 3: If UE location information can be reported in RRC connected mode, the content of TA information can be UE specific TA information (The details of UE specific TA information can be revised with RAN1) or UE location information.
Proposal 4: If UE location information cannot be reported in RRC connected mode, the content of TA information should be UE specific TA information (The details of UE specific TA information can be revised with RAN1).
Another issue is how to trigger the TA information report. There are three options:
· Option 1: Requested by network;
· Option 2: Periodical reporting;
· Option 3: Event-triggered method based on TA change threshold, e.g. a TA change threshold between current TA and the last successfully reported TA is configured to control the TA information report.
For the option 1, the network can request the UE to report TA information when the network detects the scheduling problem or there is a requirement to schedule UE. For the option 2, periodically reporting TA inforamtion is beneficial for timely TA tracking. 
The option 3 can be used for the scenario that the initial TA information report can be used for a long period or TA information is changed quickly in a short time. For example, using one threshold to trigger the aperiodic UE-specific TA reporting. When current calculated TA exceeds one threshold than the last reported TA, UE will report current TA information to gNB.
Proposal 5: RAN2 discusses the following methods to report the TA information:
· Option 1: TA information requested by network;
· Option 2: Periodical reporting of TA information;
· Option 3: Event-triggered method based on TA value, e.g. a TA change threshold between current TA and the last successfully reported TA is configured to control TA information report.
Conclusion
According to the analysis in section 2, the following proposals are provided:
Proposal 1: RAN2 confirms to reuse the following NR NTN agreements for IoT NTN:
· If enabled by the network, the UE reports information about UE specific TA pre-compensation at the random access procedure (MSGA/MSG3 or MSG5) using a MAC CE;
· UE specific TA reporting during RACH procedure is enabled/disabled by SI;
· The content of UE specific TA pre-compensation reported in RA procedure using MAC CE is UE specific TA.
Proposal 2: TA information reporting should be supported in connected mode for IoT NTN.
Proposal 3: If UE location information can be reported in RRC connected mode, the content of TA information can be UE specific TA information (The details of UE specific TA information can be revised with RAN1) or UE location information.
Proposal 4: If UE location information cannot be reported in RRC connected mode, the content of TA information should be UE specific TA information (The details of UE specific TA information can be revised with RAN1).
Proposal 5: RAN2 discusses the following methods to report the TA information:
· Option 1: TA information requested by network;
· Option 2: Periodical reporting of TA information;
· Option 3: Event-triggered method based on TA value, e.g. a TA change threshold between current TA and the last successfully reported TA is configured to control TA information report.
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