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1 Introduction
In RAN1 102-e, the following agreements on timing relationship offset were amade [1]:

 SHAPE  \* MERGEFORMAT 



In this contribution, we provide our views on calculation of timing relationship offsets.

This contribution is revised to R1-2005573 [2].
2 Discussion
Transmission timing relationships were discussed during the study item phase and it was concluded that enhancements can be achieved by introducing a transmission timing offset of KOffset and applying it to modify the relevant timing relationships. This offset value should be configured from the network to UE. In the last meeting, it was agreed that this configuration by the network can be done either implicitly (for example, the UE calculates the Koffset from other parameters configured by the network for other uses) or explicitly by signalling of KOffset as for further studies..

Explicit signalling is a simpler method than implicit. gNB configures the KOffset value(s) to UEs by broadcast information or higher layer signalling. However, this needs at least one new signalling parameter KOffset. Besides the specification impact this entails, there is also the need for transmission resources for the new parameter.
On the other hand, implicit signalling does not need to signal the KOffset value(s) directly if common TA which is to be compensated for the common delay on a per beam or per cell basis is supported. KOffset values are related to timing advance value especially for the common TA because common TA includes the propagation time of most of the service link and, in a transparent payload NTN, all of the feeder link delay too even if these are signalled by the network separately. We also think common TA is useful for RACH transmission as we described in [3]. So, we propose that the KOffset values should be calculated from the common TA if it is configured.
Observation 1: Koffset values can be estimated from the common TA.
Proposal 1: When the common TA is configured by gNB, the Koffset values should be implicitly defined by calculation at the UE from the common TA.
One of the options for time synchronisation retained in [4] is that the UE will autonomously acquire the TA it needs in which case the network would not indicate the common TA to the UE. In this case, the UE will have to estimate the common TA and then use it to calculate the dependent Koffset values.

For regenerative payloads, the inputs required for this calculation may include the satellite ephemeris and the location of the common TA reference point. Signalling of the ephemeris and the common TA reference point was already discussed and acknowledged in [4] as necessary at the UE for this calculation. For transparent payload NTN, additional information is however required at the UE for it to calculate the feeder link contribution to the common TA. Therefore, for the option when the common TA is not indicated to the UE, it would be useful in the transparent payload case for additional information such as gNB location or gNB distance from the satellite to be also signalled to the UE. With these, the UE can calculate the full TA and also the Koffset.
Proposal 2: When the common TA is not configured by gNB in transparent payload case, the network should signal additional information such as gNB position or distance from the satellite to the UE. 

3
Conclusions
In this contribution, we discussed our views for transmission timing calculation. We observed and proposed as follows:
Observation 1: Koffset can be estimated from the common TA.
Proposal 1: When the common TA is configured by gNB, the Koffset values should be implicitly defined by calculation at the UE from the common TA.

Proposal 2: When the common TA is not configured by gNB in transparent payload case, the network should signal additional information such as gNB position or distance from the satellite to the UE. 
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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.





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.












