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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The following agreements are achieved in RAN2 #115-e meeting for NTN [1]:
Agreements:
1. UE specific TA reporting during RACH procedure is enabled/disabled by SI (FFS for RACH in connected mode)
2. In the MAC specification section 5.1.5, delay the start of ra-ContentionResolutionTimer by the UE-gNB RTT (i.e. sum of UE's TA and K_mac)
Agreements via email - from offline 106:
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).
2. Reporting on the information about UE specific TA in connected mode is supported, FFS via RRC signalling or MAC CE
3. Event-triggers for reporting on the information about UE specific TA in connected mode is supported. FFS on the details. Confirmation by RAN1 is also needed
4. If configured, the UE shall report information of the UE specific TA pre-compensation to the target cell during the random access. FFS if a new indication in RRC reconfiguration with sync is needed or not (besides the SIB indication carried in HO command on whether TA report is enabled/disabled in the target cell).
5. Information about UE specific TA pre-compensation is not reported in RA procedures triggered due to “Request for Other SI”
Agreements via email - from offline 106 second round:
1. The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed)
2. A TA offset threshold can be used for event-triggered reporting, at least the offset threshold can be between current information about UE specific TA and the last successfully reported information about UE specific TA
3. The event-triggers for reporting information about UE specific TA based on time threshold is not supported in NTN.
4. No new indication in RRC reconfiguration with sync is needed to configure the UE to report information about UE specific TA in handover procedure (besides the SIB indication carried in HO command on whether TA report is enabled/disabled in the target cell).
Agreements via email - from offline 106 third round:
1. Under the work assumption "the UE location information cannot be reported in connected mode", the content of UE specific TA reported in connected mode is UE specific TA pre-compensation(for the details of the TA value, confirmation from RAN1 is needed).
2. If the reported content of information about UE specific TA is UE location information in connected mode, RRC signalling is used to report.
Agreements online:
1. Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information
[bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK54]Working Assumption:
If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report
This document discusses the actual content of information about UE-specific TA pre-compensation and the left issues of UE-specific TA information reporting in RAN2.
Discussion
[bookmark: OLE_LINK42][bookmark: OLE_LINK56]The actual content of information about UE-specific TA pre-compensation
In the LS from RAN1 [2], RAN1 reply to RAN2 that it is up to RAN2 to decide which component or what combination of the components in the UE’s TA formula to use in TA reporting. The formula is as following:
	The Timing Advance applied by an NR NTN UE in RRC_IDLE/INACTIVE and RRC_CONNECTED is given by:

Where:
·   is defined as 0 for PRACH and updated based on TA Command field in msg2/msgB and MAC CE TA command. 
· FFS: details of NTA update/accumulation.
·   is UE self-estimated TA to pre-compensate for the service link delay.
·  is network-controlled common TA, and may include any timing offset considered necessary by the network.
·  with value of 0 is supported. 
· FFS:  details of signaling including granularity.   
·  is a fixed offset used to calculate the timing advance.



[bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK5][bookmark: OLE_LINK6]In above equation, only  is estimated by UE itself, the rest of components are all know to NW. Meanwhile, from RAN2 perspective, the TA report is used for network to schedule the subsequent transmission properly and for aligning the TA information between NW and UE. Therefore, only UE self-estimated TA   in the equation needs to report to network with the advantage of signalling overhead saving.
[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 1: The UE self-estimated TA  specified in RAN1 is used for the content of information about UE-specific TA pre-compensation.
How to report UE-specific TA information in RRC connected mode
In RAN2 #115-e meeting, the following work assumption was achieved:
	Working Assumption:
1.  If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report


There may be two methods to carry the UE-specific TA information, one is via MAC CE, another is via RRC signaling. Compare with RRC signalling, MAC CE is more efficient. Moreover, TA information is coarse information which cannot be used to derive the UE location, using MAC CE to carry this information may not have UE privacy issue. Meanwhile, it is already agreed that UE reports information about UE-specific TA pre-compensation at the random access procedure (MSGA/MSG3 or MSG5) using a MAC CE, the same method can be used to report this information in RRC idle/inactive and RRC connected mode for the simplification.
Proposal 2: If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report.
The trigger condition for UE-specific TA reporting in RRC connected mode
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]For the UE-specific TA Reporting under network control, two options are discussed in email [1]:
Option 1: the UE-specific TA Report requested by network;
[bookmark: OLE_LINK15]Option 2: periodically triggering the UE-specific TA report.
In RAN2 #115-e meeting, it is agreed that event-triggers for reporting on the information about UE specific TA in connected mode is supported in NR NTN. This method is more useful for the scenarios that UE moves fast or the reported TA information can be used for a long period of time.
For the option 2, periodically triggering UE-specific TA reporting is beneficial for timely TA tracking and most useful for earth-fixed cell scenario. When NTN cell can be fixed in a period of time, the timely TA tracking is useful for the network to adjust UE-specific K_offset for DL and UL timing relationship enhancement. Compare with option 1, the option2 reduces DL signaling from network. Meanwhile, in ASN.1 structure, the option 2 should be configured as OPTIONAL, the network can configure it when there is a need for timely TA tracking. Therefore, periodically triggering the UE-specific TA report should be reported in NR NTN.
Proposal 3: Periodically triggering the UE-specific TA reporting can be configured by network in NR NTN.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: The UE specific TA  specified in RAN1 is used for the content of information about UE-specific TA pre-compensation.
Proposal 2: The UE-specific TA Report requested by network can be supported in NR NTN.
Proposal 3: Periodically triggering the UE-specific TA reporting can be configured by network in NR NTN.
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