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Introduction
RAN2 sent an LS on TA pre-compensation with the following actions [1]:  

1) [bookmark: _Hlk69893708]RAN2 respectfully requests RAN1 to prioritize the TA pre-compensation work on: (i) whether and/or what parameters to broadcast for TA pre-compensation, and (ii) when broadcasted, how often the broadcasted parameters are expected to change over time. 	
2) RAN2 respectfully requests RAN1 to provide input on: (i) how UE determines UE-gNB RTT, and (ii) what additional information needs to be broadcasted other than that for TA pre-compensation, if any.
3) RAN2 respectfully requests RAN1 to provide input on the exact content and frequency of UE reporting of information about the UE specific TA pre-compensation at least for uplink scheduling adaptation.

The RAN1 replied with answers to the second question in [2]. In this contribution, we discuss the remaining open issues on TA pre-compensation for the LS from RAN2. 
Discussion
Regarding Q1 about the parameters to broadcast for TA pre-compensation, RAN1 has the following agreements: 

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 other words, RAN1 has agreed to broadcast common TA and serving satellite ephemeris for TA pre-compensation. It is still under RAN1 discussion [3] whether to additionally broadcast common TA drift rate and common TA drift high order derivatives. This is aimed to capture the time-varying common TA due to satellite movement. 

Proposal 1: RAN1 to reply to RAN2 that for TA pre-compensation, network at least broadcasts serving satellite ephemeris and common TA. RAN1 is further checking whether common TA drift rate and common TA drift high order derivatives are also broadcasted. 

Regarding Q3 about UE reporting of information about the UE specific TA pre-compensation at least for uplink scheduling adaption, there are some initial discussions in RAN1 #105-e meeting [4]. 

In our understanding, the main purpose of UE reporting to gNB is to facilitate gNB’s derivation of UE specific  for uplink scheduling adaptation. Since the  is assumed to have granularity of slots, the UE’s reporting does not need to have a smaller granularity. This could save the signaling overhead of UE reporting. A UE may report its suggested UE specific  directly. 

Regarding the UE reporting frequency, we think the event triggered approach should be supported. Basically, a UE reports to gNB only if it detects the necessity of updating UE specific . This could largely save the signaling of UE reporting. 

Proposal 2: For uplink scheduling adaptation, UE reported information has granularity of slots and the reporting is event triggered. 

Conclusion
In this contribution, we provided our views on TA pre-compensation. Our proposals are as follows:

Proposal 1: RAN1 to reply to RAN2 that for TA pre-compensation, network at least broadcasts serving satellite ephemeris and common TA. RAN1 is further checking whether common TA drift rate and common TA drift high order derivatives are also broadcasted.

Proposal 2: For uplink scheduling adaptation, UE reported information has granularity of slots and the reporting is event triggered. 
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