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1. Introduction
 In RAN1#102-e meeting, the following agreements are captured in the chairman’s note as:
[bookmark: _Hlk49429056]Agreement:
· Introduce K_offset to enhance the following timing relationships:
· The transmission timing of DCI scheduled PUSCH (including CSI on PUSCH).
· The transmission timing of RAR grant scheduled PUSCH.
· The transmission timing of HARQ-ACK on PUCCH.
· The CSI reference resource timing.
· The transmission timing of aperiodic SRS.
· Note: Additional timing relationships that require K_offset of the same or different values can be further identified.

[bookmark: _Hlk49428996]Agreement:
For Koffset used in initial access, the information of Koffset is carried in system information. 
· FFS implicit and/or explicit signaling of Koffset in system information.
· FFS a cell specific Koffset value used in all beams of a cell and/or each beam in a cell uses a beam-specific Koffset value.
· FFS whether/how to update Koffset after initial access.

In this contribution, we further discuss the remaining issues for timing relationship enhancements in NTN. 

2. Discussion  
2.1 Signaling of K_offset
In the last RAN1#102-e meeting, it was agreed to introduce K_offset for timing relationship enhancement where the information of K_offset can be carried in SIB. The first remaining issue is whether the signaling of K_offset is based on the implicit or explicit signaling. In case of implicit signaling based solution, two options are listed during the email discussion in the last meeting. One option is K_offset equals to common TA or UE specific TA, and the other option is K_offset is derived from ra-ResponseWindow and an offset. Both options can provide the benefit in terms of signaling overhead reduction. However, coupling K_offset with other information such as TA or ra-ResponseWindow may restrict the network flexibility. Moreover, the main purpose of K_offset is to enhance the time line of UL transmission caused by the long round-trip delay in NTN, so mixture of two different functions is not desirable. Thus, explicit signaling of K_offset is preferred. 
Proposal 1: Support explicit signaling of K_offset in system information.

The second issue is whether the signaling of K_offset is cell-specific or beam-specific. The cell-specific K_offset signaling has a merit in the overhead perspective. However, in general, the cell size in NTN is much larger than that of TN, therefore differential timing offset would not be negligible between UE in cell center and cell boundary. For example, the maximum satellite beam size can be up to 1000km for LEO which results in up to 3.2 ms maximum differential delay within a satellite beam. Thus, beam-specific K_offset indication would be more suitable in NTN. If the signaling overhead in SIB is really a problem, we may consider two step K_offset indication. For example, common K_offset is carried by SIB and the residual offset can be carried other signal such as UE specific RRC signaling. 
Proposal 2: Beam-specific K_offset signaling is preferred. 

In LEO (600 km), the satellite moves fast (about 7.6 km/s), and thus the RTD will vary according to the position of satellite. Also, in transparent payload scenario, feeder link switching and/or satellite switching may also impact the RTT variation. In these cases, K_offset value may need to be updated for proper NTN operation. To this end, several options can be considered including UE autonomous update based on the satellite ephemeris and update based on gNB indication like TA mechanism. 
Proposal 3: Discuss whether and how to updated K_offset value after initial access. 

2.2 MAC-CE action timing
In the last RAN1#102-e meeting, it was agreed to introduce K_offset for several timing relationship enhancements. The FFS point is identifying additional timing relationships that require K_offset. During the SI, MAC-CE action timing is discussed and the corresponding agreement is captured in the TR 38.821 as
· For the MAC CE action timing, the corresponding action and the UE assumption on the downlink configuration indicated by the MAC-CE command shall be applied starting from the first slot that is after slot , where the value of  may depend on NTN UE capability and may not necessarily be equal to . How to determine the value of  is for further study.

Regarding this MAC-CE action timing, two options are listed in the last meeting. One is remove K_offset in order to reduce the latency of MAC-CE activation, and the other one is stick to the agreement made in SI phase. At least for MAC-CE associated with DL transmission, MAC-CE action timing should be applied after the network receives the associated HARQ-ACK information. If not, gNB and UE may have different understanding of MAC-CE command. Therefore, our view is at least for MAC-CE associated with DL transmission, K_offset should be applied in MAC-CE action timing to cover long RTT in NTN which was the outcome of SI phase. For the latency reduction, we may consider smaller value than 3, e.g., X=0. 

Proposal 4: For the MAC-CE action timing, the corresponding action and the UE assumption on the downlink configuration indicated by the MAC-CE command shall be applied starting from the first slot that is after slot  where X can be smaller than 3. 

3. Conclusion
[bookmark: _GoBack]In this contribution, we discussed on timing relationship enhancements for NTN. Based on the above discussion, we have following observations and proposals:

Proposal 1: Support explicit signaling of K_offset in system information.
Proposal 2: Beam-specific K_offset signaling is preferred. 
Proposal 3: Discuss whether and how to updated K_offset value after initial access. 
Proposal 4: For the MAC-CE action timing, the corresponding action and the UE assumption on the downlink configuration indicated by the MAC-CE command shall be applied starting from the first slot that is after slot  where X can be smaller than 3. 
