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Introduction
In last meeting of RAN1#105e, the following agreements have been reached for UL time synchronization in NTN.
	Agreement:
Specifications should support delivery of ephemeris information using both ephemeris formats, i.e., state vectors and orbital elements.
Agreement:
RAN1 should send an LS to SA3, SA1 and possibly SA3-LI to get more inputs regarding the security/regulatory aspects if the NTN GW/gNB position is broadcast or possible to be derived by the UE with assistance information from the network, and on any aspects related to accuracy of the position.



In this contribution, we will give our considerations on the FFS issues about UL time synchronization and put forward the observations and proposals accordingly.
[bookmark: OLE_LINK1]Discussions
TA update
Based on the previous discussions, how to update the TA calculated with the following formula through combined open and closed loop control needs FFS.

Basically, the following three questions need to be discussed in details and we will give our considerations accordingly. 
(1) How to indicate and update  ?
In TN,  is initially indicated in the RAR during the RACH procedure and updated with new TA command through MAC CE in the RRC-connected mode. This mechanism can be reused in NTN. However, there might need some modifications here. In the scenario of fast change like LEO, the network controlled parameter  might be outdated if the duration from the time that gNB sends the TA command to the time that UE applies the TA is quite long. A timer might need here to maintain the validity of . If the timer is outdated, new RACH procedure will be initiated or SRS will be sent to gNB for acquiring new TA command. The timer can be restarted once a new TA command through RAR or MAC CE is received. 
Observation1:  might encounter the issue of being outdated due to large propagation delay in NTN.
Proposal1:  FFS the way of  changing in NTN, which might quite different from the way in TN. 
(2) How to update  ?
The parameter is initially calculated by UE based on its GNSS-acquired position and the serving satellite ephemeris. It represents the estimation of 2*propagation delay of the service link at UE side. After initial random access, the estimation of accuracy can be enhanced through the indication of . The way of updating  should be independent with the parameter  in our view. Otherwise, it will introduce negative impact on the accuracy of TA if  and  interact with each other. Therefore, we suggest that  is updated through the same way as being calculated for the initial random access. Because in that way, the dependency between  and  after random access is consistent with the time at initial random access. 
Observation2: The way of updating  should be independent with the parameter  in our view. Otherwise, it will introduce negative impact on the accuracy of TA if  and  interact with each other. 
Proposal 2:  is suggested to be updated through the same way as being calculated for the initial random access, for achieving consistent dependency between  and .  
(3) How to indicate and update ?
In the last e-meeting, companies have basically reached a consensus that  is initially indicated by gNB and update based on the associated drift rate. Assistant information for indicating  and the associated drift rate might be periodically broadcast from gNB to UE since the  can be outdated thanks to the moving of satellite. In our observation, the indicator to carry the assistant information has not been discussed in detail. Whether to only use SIB to carry   and the associated drift, or any other signalling like new DCI or MAC CE is not precluded, needs FFS. In our review,   and the associated drift rate can be informed in SIB other than SIB1 for simplicity. Once the associated timer is outdated, UE will detect next SIB carrying the  and the associated drift rate. 
Observation3: The indicator to carry   and the associated drift rate has not been discussed in detail.
Proposal3: FFS the indicator to carry   and the associated drift rate. 

UE TA reporting  
The target of TA reporting is to reducing the UL scheduling delay between the DL scheduling information and UL transmission, by aligning the TA self-compensated by UE with gNB. The TA can be reported during or after the random access procedure. If to report the TA during the random access procedure, candidate TA reporting mechanisms include: (1) indicating TA range implicitly with RACH resource through RACH resource grouping where each RACH resource group is association with one TA range; (2) indicating TA value or range with Msg3 or MsgA, where small data transmission method with RACH can be introduced here. If to report the TA in RRC-connected mode, UE can report TA semi-persistently or dynamically through MAC CE or RRC signalling. In our view, the TA granularity and signalling cost for TA reporting should be discussed first. If coarse TA, i.e., TA range is enough to enhance the UL scheduling efficiency, mechanism of reporting TA implicitly can be considered to further reduce signalling cost. 
Observation4: TA can be reported in implicitly or explicitly way, and during or after the random access procedure.
Proposal4: The TA granularity and signalling cost for TA reporting should be discussed first. If coarse TA, i.e., TA range is enough to enhance the UL scheduling efficiency, mechanism of reporting TA implicitly is preferred to further reduce signalling cost.


Conclusions
[bookmark: _GoBack]In this contribution, we have present our considerations on the FFS issues about UL time synchronization and put forward the following observations and proposals: 

Observation1:  might encounter the issue of being outdated due to large propagation delay in NTN.
Proposal1:  FFS the way of  changing in NTN , which might quite different from the way in TN.
Observation2: The way of updating  should be independent with the parameter  in our view. Otherwise, it will introduce negative impact on the accuracy of TA if  and  interact with each other. 
Proposal 2:  is suggested to be updated through the same way as being calculated for the initial random access, for achieving consistent dependency between  and . 
Observation3: The indicator to carry   and the associated drift rate has not been discussed in detail.
Proposal3: FFS the indicator to carry   and the associated drift rate. 
Observation4: TA can be reported in implicitly or explicitly way, and during or after the random access procedure.
Proposal4: The TA granularity and signalling cost for TA reporting should be discussed first. If coarse TA, i.e., TA range is enough to enhance the UL scheduling efficiency, mechanism of reporting TA implicitly is preferred to further reduce signalling cost.
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