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Introduction
In last meeting of RAN1#104-be, the following agreements have been reached for UL time synchronization in NTN.
	Agreement:
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. 

Note-1: Definition of  is different from that in RAN1#103-e agreement. 
Note-2: UE might not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.
Note-3:  is the common timing offset X as agreed in RAN1 #103-e.
Agreement:
Support serving-satellite ephemeris broadcast based on one or more of the following:
· Set 1: Satellite position and velocity state vectors: 
· position X,Y,Z in ECEF (m)  
· velocity VX,VY,VZ in ECEF (m/s)
· Set 2: At least the following parameters in orbital parameter ephemeris format:
· Semi-major axis α [m] 
· Eccentricity e 
· Argument of periapsis ω [rad] 
· Longitude of ascending node Ω [rad] 
· Inclination i [rad] 
· Mean anomaly M [rad] at epoch time to
· FFS: Whether pre-provisioned ephemeris based on orbital elements can be used as reference. Thereby, only delta corrections can be broadcast in order to reduce the overhead
· FFS: The field size for each parameter
· FFS: The impact on signaling due to the required accuracy of serving-satellite ephemeris
· FFS: Whether down-selection is needed or both sets are supported




In this contribution, we will give our considerations on the FFS issues about UL time synchronization and put forward the observations and proposals accordingly.
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Full TA Pre-compensation
In last meeting, a new version of TA calculation formula for full TA pre-compensation has been agreed. In our observation, the cell-specific  can have multiple definitions and which definition to use is up to network implementation. As for the definition that  is corresponding to the TA needed to be pre-compensated at the reference point as shown in Fig.1., we think that a UE without capability of location acquisition can also make use of the  for RACH attempt.
[image: ]
FIG. 1 Illustration of the TA components in NTN (For simplicity, TA offset is not plotted)[1]

For instance, the role of the parameter of UE specific TA  and common offset  in the proposed TA calculation formula for UE with capability of location acquisition can be replaced by the common offset  for UE without capability of location acquisition. Then we can have the following TA formula:
for UE with capability of location acquisition
 for UE without capability of location acquisition

Moreover, if the configured  is beam specific, the  associated to the selected SSB for RACH attempt shall be used in the TA calculation. When a gNB detects a RACH signal associated to one SSB, gNB can use the  associated to the SSB for future UL transmission scheduling, e.g. to determine the cell-specific or UE-specific K_offset.

Observation1: The configured cell-specific or beam-specific  can be used for TA pre-compensation by UEs without capability of location acquisition.
Proposal1: Support to adopt cell-specific or beam-specific  for TA pre-compensation by UEs without capability of location acquisition.

 TA update
According to the discussion, how to update the TA of the following formula through combined open and closed loop control needs further discussions.

Generally, the network controlled parameter  and the parameter  autonomously calculated by the UE based on UE-satellite distance are controlled in closed loop manner and open loop manner, respectively. 
From our observation, in the scenario of fast change like LEO, the network controlled parameter  might be outdated if the duration from the time that UE receives the TAC to the time that UE applies the TA is quite long. In such case, it might be better to apply the TA for UE without considering the network controlled TA information from initial RACH attempt. Therefore, the condition when to apply the TA through combined closed loop and open loop needs FFS. It might need to introduce a timer here to deactivate the network controlled TA parameter.  
Proposal2: FFS the condition when to apply the TA through combined closed loop and open loop. 

Conclusions
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: The configured cell-specific or beam-specific  can be used for TA pre-compensation by the UEs without capability of location acquisition.
Proposal1: Support to adopt cell-specific or beam-specific  for TA pre-compensation by the UEs without capability of location acquisition.
Proposal2: FFS the condition when to apply the TA through combined closed loop and open loop. 
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+  Common TA (Tcom) = 2*Do/c +  Common TA (Tcom) = 2*(Do1+ D02)/c
*  UE specific differential TA for xth UE (TUEx) = 2*(D1x-D0)/c *  UE specific differential TA for xth UE (TUEx) = 2*(D1x-Do1)/c
*  Full TA (Tfull) = Tcom + TUEx *  Full TA (Tfull) = Tcom + TUEx
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