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Introduction
A new work item on “Solutions for NR to support non-terrestrial networks (NTN)” was approved in RAN#86 and objectives of the work item are as follows [1],

Enhancing features to address the identified issues due to long propagation delays, large Doppler effects, and moving cells in NTN, the following should be specified (see TR 38.821):
· Timing relationship enhancements[RAN1,RAN2]
· Enhancements on UL time and frequency synchronization [RAN1,RAN2]
· HARQ
· Number of HARQ process [RAN1]
· Enabling / disabling of HARQ feedback as described in the TR 38.821 [RAN1&2]

In addition, the following topics should be specified if beneficial and needed
· Enhancement on the PRACH sequence and/or format and extension of the ra-ResponseWindow duration (in the case of UE with GNSS capability but without pre-compensation of timing and frequency offset capabilities) [RAN1/2].
· Feeder link switch [RAN2,RAN1]
· Beam management and Bandwidth Parts (BWP) operation for NTN with frequency reuse [RAN1/2]
· Including signalling of polarization mode
In this contribution, we discuss the timing relationship enhancements for NTN.
Koffset for various procedure
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In the SI stage, it has been agreed that Koffset will be introduced for the following various procedures due to the long propagation delay
· For the transmission timing of DCI scheduled PUSCH (including CSI on PUSCH);
· For the transmission timing of RAR grant scheduled PUSCH;
· For the transmission timing of HARQ-ACK on PUCCH;
· For the MAC CE action timing;
· For the CSI reference resource timing;
· For the transmission timing of aperiodic SRS.
[bookmark: _GoBack]	The range of Koffset should depend on the maximum round trip propagation delay Trt. Considering the possibility that there might be multiple hops between satellites and assuming the maximum hop number is L, we have
Koffset ≥ L×Trt
where Trt can be inferred from the broadcasting information.
Proposal 1: The range of Koffset should depend on the maximum round trip propagation delay Trt and the maximum hop number L as
Koffset ≥ L×Trt
where Trt can be inferred from the broadcasting information.
Conclusions 
In this contribution, we discussed the timing relationship enhancements for NTN. Our proposals are summarized as below.
Proposal 1: The range of Koffset should depend on the maximum round trip propagation delay Trt and the maximum hop number L as
Koffset ≥ L×Trt
where Trt can be inferred from the broadcasting information.
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