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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The following agreements regrading TA reporting are achieved in RAN2 #116-e meeting for NTN [1]:
	1. Do not mandate Msg3/MsgA or Msg5 to include TA report MAC CE, and whether it can be included depends on the TB size of Msg3/MsgA or Msg5. No spec change is needed for this
2. Reserved LCID is used for the TA report MAC CE.
3. Postpone the discussion on the size of the TA report MAC CE until RAN2 concludes on the content of TA report.
4. RAN2 do not pursue any enhancements to allow inclusion of TA information without extending Msg3 size.
5. Logical channel priority of the TA report MAC CE should be lower than that of “C-RNTI MAC CE or data from UL-CCCH” and higher than that of “data from any Logical Channel, except data from UL-CCCH”.
6. Do not introduce additional enhancement on BSR over 2-step RACH in Rel-17.
7. RAN2 further discuss the exact priority of the TA report MAC CE between “C-RNTI MAC CE or data from UL-CCCH” and “MAC CE for BSR, with exception of BSR included for padding
8. If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report
9. 3.	In case UE location information can be reported to network, dedicated signaling is used to configure UE to report the UE location and/or the UE specific TA information for the purpose of TA reporting in connected mode. FFS if both mechanisms are needed in parallel


In this contribution, the left issue of TA reporting is discussed.
Discussion
[bookmark: OLE_LINK42][bookmark: OLE_LINK56]The actual content of information about TA report
In RAN2 #116-e meeting, the following two options have been discussed for the content of information about TA report [2]:
Option 1: Full TA (i.e., T_TA as defined in the UE’s TA formula) 
Option 2: UE’s service link TA (i.e., NTA, UE-specific as defined in the UE’s TA formula)
For the option 1, some companies think it is the simplest and the most straightforward way for the purpose of UE-specific K-offset configuration. For the option 2, some companies consider that only UE’s service link TA in the equation is needed to report to network with the advantage of signalling overhead saving. 
In the equation for calculating UE’TA, only NTA is estimated by UE itself, the rest of components of the equation are all known to NW. Therefore, only the NTA is the useful information for network. 
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Proposal 1: The content of TA report is the UE’s service link TA (i.e., NTA, UE-specific as defined in the UE’s TA formula).
TA reporting during RACH in connected mode
There are following events that trigger the random access procedure in connected mode:
· 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); 
· Request for Other SI; 
· Beam failure recovery; 
It has been agreed that:
5. Information about UE specific TA pre-compensation is not reported in RA procedures triggered due to “Request for Other SI”

4. [bookmark: OLE_LINK30][bookmark: OLE_LINK31]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).
However, for other events listed above, no agreement is made.
Since the correct UE-specific K_offset is derived from the accurate UE’TA, an important motivation to report TA information is to help network configures UE-specific K_offset. If the network uses a non-synchronised TA value or error TA value to calculate K_offset, an inappropriate UE-specific K_offset may be configured, resulting in the wrong time for the UE to send feedback and network may not receive feedback correctly. Therefore, if the RACH is initiated by UL synchronization status is "non-synchronised", the UE should send the TA information report. 
For the other conditions, the reason for triggering RACH procedure may not be the UL synchronization issues, thus there is no need to report the TA information.
Proposal 2: Information about UE specific TA pre-compensation is reported in RA procedure triggered due to “UL synchronisation status is “non-synchronised”” in connected mode.
Logical channel priority of the TA report MAC CE
The following agreements are made for the LCP of TA report MAC CE:
1. RAN2 further discuss the exact priority of the TA report MAC CE between “C-RNTI MAC CE or data from UL-CCCH” and “MAC CE for BSR, with exception of BSR included for padding
The logical channels between “C-RNTI MAC CE or data from UL-CCCH” and “MAC CE for BSR, with exception of BSR included for padding” are as following in the in accordance with the priority order:
-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE or BFR MAC CE or Multiple Entry Configured Grant Confirmation MAC CE;
-	Sidelink Configured Grant Confirmation MAC CE;
-	LBT failure MAC CE;
-	MAC CE for SL-BSR prioritized according to clause 5.22.1.6;
-	MAC CE for BSR, with exception of BSR included for padding;
[bookmark: _GoBack]The BSR/SL-BSR MAC CE is used to provide the information about UL/SL data volume in the MAC entity, while the new TA report MAC CE is used for UL/DL timing relationship enhancement. Therefore, the LCP of TA report MAC CE should be higher than the MAC CE for BSR/SL-BSR.
LBT failure MAC CE is used to inform the network whether the consistent LBT failure has been triggered in the serving cell, it is important for the subsequent data transmission. Therefore, the priority of TA report MAC CE should be lower than LBT failure MAC CE.
[bookmark: OLE_LINK211][bookmark: OLE_LINK212][bookmark: OLE_LINK213][bookmark: OLE_LINK214][bookmark: OLE_LINK215][bookmark: OLE_LINK216][bookmark: OLE_LINK217][bookmark: OLE_LINK218][bookmark: OLE_LINK219][bookmark: OLE_LINK220][bookmark: OLE_LINK221][bookmark: OLE_LINK222][bookmark: OLE_LINK223][bookmark: OLE_LINK224][bookmark: OLE_LINK225][bookmark: OLE_LINK226]Proposal 3: Logical channel priority of the TA report MAC CE should be lower than that of “LBT failure MAC CE” and higher than that of “MAC CE for SL-BSR prioritized according to clause 5.22.1.6”.
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:
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 with high mobility or the reported TA information can be used for a long period of time.
Compare with option 1, the option2 has less DL signaling overhead. And periodically triggering UE-specific TA reporting is beneficial for real-time TA tracking and most useful for earth-fixed cell scenario. For earth-fixed cell scenario, the NTN cell can be fixed for a period of time and the satellite is moving, the real-time TA tracking is useful for the network to adjust UE-specific K_offset for DL and UL timing relationship enhancement. Meanwhile, the option 2 should be configurable, the network can only configure it when there is a need for real-time TA tracking. Therefore, periodically triggering the UE-specific TA report should be supported in NR NTN.
Proposal 4: Periodically triggering the UE-specific TA reporting should be supported and can be configured by network in NR NTN.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: The content of TA report is the UE’s service link TA (i.e., NTA, UE-specific as defined in the UE’s TA formula).
Proposal 2: Information about UE specific TA pre-compensation is reported in RA procedure triggered due to “UL synchronisation status is “non-synchronised”” in connected mode.
Proposal 3: Logical channel priority of the TA report MAC CE should be lower than that of “LBT failure MAC CE” and higher than that of “MAC CE for SL-BSR prioritized according to clause 5.22.1.6”.
Proposal 4: Periodically triggering the UE-specific TA reporting should be supported and can be configured by network in NR NTN.
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