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Introduction
One of the RAN1-lead objectives in the NTN WID [1], [2] is timing relationship enhancements for NTN. The timing relationship enhancement is related to introduce an additional time offset to compensate the large propagation delay in NTN. The additional time offset usage scenarios have been identified during the NR NTN study item phase [3]. 

In this contribution, we provide our views on the topics of the additional time offset acquisition and the adjustment of other parameters when applying this additional time offset.  
Discussion
It was agreed that in NTN, an additional time offset  is added for UE’s uplink transmissions.
This time offset is aimed to compensate the large propagation delay in NTN. Due to large cell size, the propagation delay of UEs in a NTN cell can have large variation. For example, the maximum differential delay in a GEO-based cell is up to 10.3 ms. Hence, the time offset  should not depend only on common TA, which is not accurate for each individual UE. Instead, this time offset should be equal to full TA, i.e., the summation of common TA and UE-specific differential TA. In other words, the time offset  should be UE-specific parameter, depending on UE location.

The time offset  is added for the time of PUSCH transmissions scheduled by DCI or RAR grant. It is also added for the time of PUCCH or SRS transmissions scheduled by DCI. For these cases, the time offset  should be equal to full TA divided by slot duration. Note that for transparent payload case, this full TA is the summation of TA from feeder link and TA from service link. Specifically, the time offset is . 

Proposal 1: The UE-specific  is equal to full TA, divided by slot duration. 

For the MAC CE action timing, the corresponding action and the UE assumption on the downlink configuration indicated by the MAC CE command should be applied starting from the first slot that is after slot , where  is the slot of HARQ-ACK transmission corresponding to MAC CE command, and the value  may depend on NTN UE capability. In terrestrial network, the value of  is equal to 3 for a UE to process MAC CE command. With the introduction of additional time offset , the value of  can be reduced since the large propagation delay already compensates the UE processing time of the MAC CE command.

Proposal 2: For MAC CE action timing, the value X is smaller than 3.

Conclusion
In this contribution, we provided our views on timing relationship enhancement for NTN. Our proposals are as follows: 

Proposal 1: The UE-specific  is equal to full TA, divided by slot duration. 

Proposal 2: For MAC CE action timing, the value X is smaller than 3. 
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