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1. Introduction
The NTN WI is presented in [1], where the following RAN4 objectives are defined:
	4.1.4	RAN4
Study the framework how NTN core requirements are defined.
Specify the following requirements [RAN4] (Note 1)
· UE RRM core requirements 
· Study and identify which bands may be potentially relevant to NTN including: 
· Analysis of regulations in the spectrum considered
· Adjacent channel co-existence 
· Considering the potential bands to be used as example for the WID:
· Specify needed generic RF core requirements for the network and the UE such that adjacent channel co-existence scenarios are met and performance of other RF parameters (RX performance, TX signal quality etc.) are subject to acceptable minimum requirements 

· Investigate and specify UE timing & frequency pre compensation accuracy requirements as needed [RAN4].

Note 1: It is assumed that this work item will be frequency agnostic and therefore we can consider that NTN can operate in FR1 or FR2 ranges. Defining NR bands for NTN should be included as part of dedicated Rel-17 RAN4 led work items including an analysis of regulations in spectrum considered, which bands 3GPP should specify, as well as potential co-existence between NR terrestrial and satellite 



Furthermore the following agreements are agreed in [2]:
· The UE specific TA estimation accuracy is counted into the UE transmit timing error requirement
· UE specific TA estimation accuracy is FFS
· FFS whether the UE specific TA estimation accuracy shall be also defined as a separate accuracy requirement
· Specify UE behavior related to UE specific TA estimation and the detailed behavior is FFS

· UE initial transmit timing error (Te)
· Te requirement in NTN is consist of:
· UE speciSame types of errors as terrestrial UE e.g. DL timing estimation accuracy and UL timing setting accuracy. and;
· fic estimation accuracy;
· FFS on whether and how much different relaxations are required for different sets of SCS of SSB and SCS of uplink signals
· It is the total NTN UE Te error that decides UL performance, no matter the source of inaccuracy.

· In RRC_idle mode
· FFS whether to define TA adjustment accuracy requirement;
· In RRC_CONNECTED mode 
· Option 1: Reuse the existing TA adjustment accuracy requirement defined in TS 38.133 with considering of UL timing quantization accuracy.
· Option 2: FFS on whether relax the TA adjustment accuracy requirement.
· FFS on UE position and satellite position estimation error;
· FFS on propagation delay change from a slot when UE received timing advance command to a slot when the indicated TA.



In this contribution we focus on timing advance interaction between closed and open loop TA adjustments. 
2. Open and closed loop interaction for TA Adjustment
In [3] the following agreement can be found:
The Timing Advance applied by an NR NTN UE in RRC_IDLE/INACTIVE and RRC_CONNECTED is given by:


Where:
·  and  are defined as in Release-16.
·   is UE self-estimated TA 
·  is network-controlled common TA, and may include any timing offset considered necessary by the network.
· FFS:  Signaling, control, and the granularity of  

· Note-1: Definition of  is different from that in   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: This agreement does not imply any particular conclusion on the discussion about aligned DL & UL timing vs. unaligned DL & UL timing at gNB under AI 8.4.1.
· Note-4:  is the common timing offset as agreed in RAN1 #103-e
At the same time we have the following agreement for UEs in RRC_connected mode:
Agreement [3]:
For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops shall be supported for NTN.
FFS: Details of the combination of open and closed loop TA control
It is still unclear how to handle coexistence and the potential risks that are associated with having two control loops acting at the same time, and how to avoid that these cause instabilities. As there is a significant RTT in NTN, the combination of closed loop and open loop is not obvious and it may have an impact on the UE behavior. RAN1 is to define the mechanisms, but this may have an impact on the transmission timing error Te as described in the previous section. It can for instance been foreseen that the UE applies network based TA command on top of already self compensated TA value, thereby double compensating. Moreover, there is a risk that UE autonomous estimation, when e.g. relying on inaccurate or outdated GNSS location information, leads to erroneous calculation of the UE-specific TA. One possible approach to minimize such risks  can be  to define  a timing validity or similar of the network based TA command. Moreover, in order to ensure loop stability, it is preferable that the network has control of any timing advance updates applied at the UE in RRC connected mode. Depending on the combination of open and closed loop TA control mechanisms, careful study and definition of the Te requirements is needed.

Proposal 1: RAN4 to set requirements on how open loop TA control in RRC connected mode should be applied in a way that does not impact the closed loop TA control messages and fulfilling the required accuracies.
3. Conclusion
This contribution has made the following proposal:
Proposal 1: RAN4 to set requirements on how open loop TA control in RRC connected mode should be applied in a way that does not impact the closed loop TA control messages and fulfilling the required accuracies.
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