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Introduction
In the previous meeting, the following agreement has been made.
	Agreement in RAN1#98:
For UL transmission timing, introduce an offset  for NR NTN.
· For UL HARQ-ACK on PUCCH, where HARQ ACK on PUCCH is transmitted on slot  when a scheduling DCI is received in slot .
· For UL transmission on PUSCH, where PUSCH is transmitted on slot  when a scheduling DCI is received in slot n.
· For CSI transmission on PUSCH, where CSI on PUSCH is transmitted on slot , when the DCI with CSI request is received in slot  and  is selected by the DCI.
· For a CSI report in uplink slot , the CSI reference resource is given in downlink slot , where  and is as defined in 38.214.
·  is per beam or per-cell 
· FFS: Whether is derived from broadcast information or is signalled by higher layers


The status can be summarised that it was agreed that for NTN the network can configure a new scheduling offset K_offset to cover TA and UE processing delay. Due to this, some NR procedures have been revised.
Discussion
Numerology for K_offset
However, some clarification is needed. It is not clear whether the offset value of K_offset is counted by the UL slots or the DL slots. If there is no clear definition, when the UL and the DL are configured with different numerologies, UE may interpret a wrong UL timing based on a wrong numerology assumption.
· For example, in the first bullet item of the agreement, it is sensible to assume that K_offset is based on the UL numerology. But in the fourth bullet item, applying UL numerology on the same term K_offset would not result in sensible interpretation. To avoid ambiguity, there is a need to clarify the numerology of K_offset.
[bookmark: _Toc21165365]The numerology of K_offset is unclear.
In NR, we notice that scheduling offsets, e.g., K0, K1, and K2, are all based on the uplink numerology. For simplicity, K_offset can follow the same rule using the numerology of the scheduled PUSCH or PUCCH.
[bookmark: _Toc21165367]K_offset shall follow the numerology of the scheduled PUSCH or PUCCH.
Based on our proposal, the agreement can be revised as follows:
	Change Request for the Agreement in RAN1#98
For UL transmission timing, introduce an offset  for NR NTN.
· For UL HARQ-ACK on PUCCH, where HARQ ACK on PUCCH is transmitted on slot  when a scheduling DCI is received in slot .
· For UL transmission on PUSCH, where PUSCH is transmitted on slot  when a scheduling DCI is received in slot n.
· For CSI transmission on PUSCH, where CSI on PUSCH is transmitted on slot , when the DCI with CSI request is received in slot  and  is selected by the DCI.
· For a CSI report in uplink slot , the CSI reference resource is given in downlink slot , where  and  is as defined in 38.214.
·  is per beam or per-cell 
· FFS: Whether is derived from broadcast information or is signalled by higher layers


Remaining NR procedures 
Based on the principle of the agreement, there are additional NR procedures need to be revised, and are not taken care of by the current agreement. For examples, AP SRS, CSI report after SCell activation, Msg3 PUSCH transmission, PDSCH with slot aggregation, SPS PDSCH, and cross-carrier scheduling, etc.
[bookmark: _Toc21165368]Remaining NR procedures shall be revised with consideration of K_offset. 
Derivation of K_offset
The intention to introduce K_offset is to cover TA contributed by long RTT. Since TA changes all the time especially for LEO deployment, K_offset may need to cover the worst-cases TA for the serving cell or the serving satellite beam. To handle this, the maximum RTT specified in TR 38.821 shall be considered.
Note that if K_offset is set to be the common TA that is given by the shortest RTT in the cell or in the beam, the scheduling offset K1 or K2 in NR may not be enough to cover the maximum differential delay in NTN. 
[bookmark: _Toc21165369]The maximum RTT for K_offset shall be considered.
Moreover, there are six scenarios with different maximum RTTs for GEO and LEO with transparent and regenerative payloads. If UE has no information about satellite types, K_offset may provide the maximum RTT information used as an implicit indication for the satellite type. This may benefit for other procedures.
Conclusion
In this contribution, we have the following observations and proposals.
Observation 1	The numerology of K_offset is unclear.
Based on the above observations, we then have the following proposals.
Proposal 1	K_offset shall follow the numerology of the scheduled PUSCH or PUCCH.
Proposal 2	Remaining NR procedures shall be revised with consideration of K_offset.
[bookmark: _GoBack]Proposal 3	The maximum RTT for K_offset shall be considered.
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