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 Pre-compensation and timing Advance had been discussed in offline #107 and e-meeting #111. Although no agreements had been achieved, three solutions were preferred by majority companies. Common propagation delay and UE specific TA should be supported. How to do down selection and/or combination among those solutions should be studied further. 
· Option 1: Broadcast of a common TA per cell/beam;
· Option 2: Broadcast of feeder-link delay;
· Option 3: UE-specific offset calculated by UE based on UE-satellite location; 
Discussion
For the legacy UE, the ways to acquire time advance value include RAR during RA procedure and timing advance MAC CE in RRC connected state. In addition to the UE specific TA values caused by position differentiation in a cell, the propagation delay needs to be taken into account in non-terrestrial network. Comparing to UE specific TA value, the value range of the propagation delay is much larger. The legacy TA range of RAR and timing advance MAC CE can not afford the propagation delay. So, the propagation delay should be informed to UE separately. On the other hand, the propagation delay is shared by all UEs within the coverage of same satellite beam/cell, which may be considered as common TA for the same satellite beam/cell. Based on the analysis above, a common TA per cell/beam or feeder-link delay are both applicable. 
Before UE performs random access procedure, it acquires TA value for propagation delay. During the random access, UE transmits preamble and MSGA with TA for propagation delay. In RAR, network indicates UE-specific differential TA. With the above two TA values, UE processes MSG3 and following data transmission until receiving TA command MAC CE, as show in Fig.1.



Fig.1 Uplink synchronization procedure
Proposal1: Introduce common TA for propagation delay in NTN, common delay from gNB to cell/beam OR feeder-link delay (15/27) is applicable. 
Proposal 2: Introduce UE-specific TA in RAR in NTN.
For the common issue for TA value range, extension of value range for TA indication in RAR or modification of adjustment step may be considered as optional solutions. The legacy value range is 12 bits in RAR and 6 bits in TA command MAC CE. Once the value range extends, RAR format and TA command MAC CE should be redesigned. Modification adjustment step is another way which may be at the expense of accuracy. Compromise between accuracy and specification modification should be considered.
Proposal 3: Extension of value range for TA indication in RAR or modification of adjustment step may be considered as optional solutions.
Conclusions
According the above discussion we have following proposals: 
Proposal1: Introduce common TA for propagation delay in NTN, common delay from gNB to cell/beam OR feeder-link delay (15/27) is applicable. 
Proposal 2: Introduce UE-specific TA in RAR in NTN.
Proposal 3: Extension of value range for TA indication in RAR or modification of adjustment step may be considered as optional solutions.
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