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1 Introduction
According to the approved SI on NR to support non-terrestrial network (NTN) [1], following aspects from RAN1 perspective will be studied:
Consolidation of potential impacts as initially identified in TR 38.811 and identification of related solutions if needed  [RAN1]: 
· Physical layer control procedures (e.g. CSI feedback, power control)
· Uplink Timing advance/RACH procedure including PRACH sequence/format/message
· Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms.
Performance assessment of NR in selected deployment scenarios (LEO based satellite access, GEO based satellite access) through link level (Radio link) and system level (cell) simulations [RAN1]
In this contribution, considerations on the potential enhancements for UL TA in NTN has been discussed.
2 Discussion on the enhancement for UL TA maintenance  
In the existing system, the proper TA for UL transmission is guaranteed in via both RACH procedures and MAC-initialized TA refinement. However, performance degradation can be foreseen on these approaches with consideration of the characteristics for NTN communication, e.g., larger coverage, high mobility and large RTT.

More specifically, for the RACH-way, since the TA value will be obtained by the BS via detection of preamble and corresponding value will be indicated in RAR, the feasibility on this way highly depends on the design of preamble, which is mainly based on assumption of certain cell size or coverage of BS. In the NTN system as shown in Figure 1, large coverage than terrestrial system is observed and the maximal distance between two UEs in cell edge will be changed since the pattern of footprint of beam/cell will be different along the movement of satellite and influence of terrestrial.
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Figure 1 Illustration of coverage of NTN with common TA

In this case, for the initial access, the much more resource for the new RACH format, will be required to support both large number of terminal and longer propagation delay if no assisting information is provided, especially for the normal terminal with limited accuracy on positioning or poor capability for TA calculation even with the information of satellite constellation/ephemeris. Then, introduction of the common TA part, which is determined by L2 shown in Figure 1, via broadcasting way will be beneficial. 
Proposal 1: Broadcasting the common TA for assisting the RACH procedure can be considered.

For the MAC based solution, as the UE-specific solution, the overhead of signaling and validity of indicated value for adjustment will be determined on the changes rate of TA, which is mainly impacted by the movement of satellite together with the large RTT. Moreover, from network perspective, the overhead will be much higher than terrestrial system with consideration of frequently updates on the TA adjustment for more serving UEs.
In this case, potential enhancement with consideration on the typical feature of NTN communication system can be considered. More specifically, even the mobility of satellite is higher, the prediction on the relative distance between terminal and satellite is still predictable based on the trajectory. Then, the change rate of TA w.r.t certain time granularity can be obtained at BS side, which can be indicated to UE for TA adjustment. For ensuring the efficiency of this solution, updates mechanism on the parameter should also be considered.
Proposal 2: Indication of changes rate of TA can be considered for reducing the signaling overhead and keeping the validity of TA adjustment.
Additionally, in some typical scenarios of NTN, e.g., VSAT, numbers of fixed terminal will be allocated within same area, similar behavior on the TA changes will be shared by these UEs. Then, further reduction on the signaling can be achieved by using the group-specific signaling instead of UE specific way. Details on how to group and signaling design can be discussed.
Proposal 3: Mechanism for group based TA adjustment can be discussed for enhancing the system efficiency.

3 Conclusions
To support efficient TA maintenance in NTN system, potential enhancement with consideration of the characteristics of transmission are discussed in this contribution with following proposals：
Proposal 1: Broadcasting the common TA for assisting the RACH procedure can be considered.

Proposal 2: Indication of changes rate of TA can be considered for reducing the signaling overhead and keeping the validity of TA adjustment.
Proposal 3: Mechanism for group based TA adjustment can be discussed for enhancing the system efficiency.
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