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1. Introduction
In RAN1 meeting #104bis-e, the following agreements/working assumptions regarding K_offset were achieved:

Agreement:
For updating K_offset after initial access, at least one of the following options is supported:

· Option 1: RRC reconfiguration

· Option 2: MAC CE

FFS: Other options

Agreement:
· For determination of cell-specific K_offset in system information, down-select one option from below:

· Option 1: Signal one offset value for K_offset

· Note: For example, the value is expected to cover the RTT of service link plus the RTT between serving satellite and reference point

· Option 2: Signal a first offset value and a second offset value. K_offset is equal to the sum of the two offset values

· Note: For example, the first offset value is expected to cover the RTT between serving satellite and reference point or is determined by common TA, and the second offset value is expected to cover RTT of service link

Agreement:
Confirm the following working assumption:

Introduce K_offset to enhance the adjustment of uplink transmission timing upon the reception of a corresponding timing advance command.

Agreement:
When UE is not provided with K_offset value other than the one signaled in system information, the K_offset value signaled in system information is used for all timing relationships that require K_offset enhancement.

Agreement:
UE can be provided by network with a K_mac value.

· When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.

2. Discussion

2.1. K offset in initial access
There are two options discussed in last meeting. Option 1: the network indicates a single K offset value. Option 2: the network indicates a first offset which covers the RTT between satellite and reference point; and a second offset which covers the RTT of the service link. From our understanding, the advantage of the option 2 is two folders: in the first, if the beam-specific K offset is indicated in the system information, the option 2 can provide multiple values for the second offset only. In the second, if the first offset can be implicitly derived from the indicated common TA. There is no need to indicate the first offset, leading to a further reduced signaling overhead. 
With the above analysis, the option 2 is beneficial only if the first offset is not explicitly indicated and/or the beam-specific K offset in system information is supported. Otherwise, option 1 would be enough. 

Proposal 1: decide whether beam-specific K offset is supported in system information before selecting the K offset indication option 1 vs. option 2. 

Proposal 2: decide whether common TA can be used to determine the K offset before selecting the K offset indication option 1 vs. option 2. 

2.2. K offset update after initial access
In last RAN1 meeting, we have agreed on the K offset update after initial access via two options, either RRC reconfiguration or MAC-CE. From our view, both options can be used. 
Proposal 3: both MAC-CE and RRC reconfiguration can be supported for K offset update.

Moreover, up to now, it is not agreed yet if the K offset update is UE-specific or beam-specific. But from the last agreement, at least the updating signaling is done in a UE-specific manner. Thus, it can be left for gNB implementation whether a UE-specific K offset or beam-specific K offset is signaled to UE. 

Proposal 4: UE-specific or beam-specific K offset in the K offset updating can be left for gNB implementation and RAN1 does not need to further discuss this aspect. 

Besides the K offset updating signaling, there is another important aspect to be discussed. It is how the gNB knows that the K offset should be updated. There are two ways to be considered. In the first option, the UE reports its UE-specific TA to the gNB periodically, then the gNB may decides if the K offset should be updated. In the second option, the UE may trigger the K offset updating as the UE has a full knowledge whether the configured K offset is outdated and should be adjusted. 

Proposal 5: UE-triggered and gNB-controlled K_offset updating can be supported in RRC connect mode. 

2.3. Timing relationships at gNB side
There are three cases of satellite-gNB deployments due to the different locations of a reference point (RP).

Case 1: the RP is located at the gNB. In this case, the DL timing and UL timing are aligned at the gNB, the gNB doesn’t need to indicate the common TA, and the UE needs to compensate the time/frequency offset for both service link and full feeder link. 
Case 2: the RP is located at the satellite. In this case, the DL timing and UL timing are not aligned at the gNB, the gNB needs to indicate the common TA, and the UE needs to compensate the time/frequency offset for service link and doesn’t need to compensate feeder link.
Case 3: the RP is located on one point of the feeder link between gNB and satellite. In this case, the DL timing and UL timing are not aligned at the gNB, the gNB needs to indicate the common TA, and the UE needs to compensate the time/frequency offset for both service link and partial feeder link. 
The above three cases are important in NTN network and should be supported. In our view, a unified design should be specified for these three cases, i.e., the details of common TA indication and the potential impacts on misalignment of DL timing and UL timing at the gNB should be specified. 
On the other hand, UE implementation behaviors of timing/frequency compensation for case 1 and case 3 are more complex than that for case 2 due to additionally estimate the timing/frequency offsets for feeder link. Since the requirements of UE/gNB compensates the timing/frequency offsets for feeder link are likely to be guaranteed in RAN4 and have less impacts in RAN1 spec, we prefer to prioritize case 2 in RAN1 discussion for specification.
Proposal 6: Prioritize the case that the reference point is located at the satellite in RAN1 discussion. 
2.4. Timing relaxation for preamble retransmission
In last RAN1 meeting, some companies raised an issue on the preamble retransmission timing relaxation. In the current specification, it says that:  
 ‘the UE is expected to transmit a PRACH no later than NT,1+0.75 msec after the last symbol of the window, or the last symbol of the PDSCH reception.’

According to the FL’s analysis in the last meeting, it seems the network will continue detecting the preamble without knowing when the UE will retransmit the PRACH. But in this case, why in the spec there is a restriction that the UE is expected to perform the retransmission latest by NT,1+0.75 msec after the last symbol of the window, or the last symbol of the PDSCH reception? If this is a requirement for the UE, then we think in NTN system, this delay may be relaxed or increased. 
Proposal 7: Introduce timing relaxation for preamble retransmission. 
2.5. Configured grant type 1 timing relationship
In previous RAN1 meeting, it was agreed that K_offset can be applied to indicate the first transmission opportunity of PUSCH in CG Type 2 configuration. A left issue is whether the same K_offset should be applied to CG Type 1 configuration. 
In our understanding, there is no need to apply K_offset to CG Type 1 configuration. For CG Type 2, the RRC configured CG resources are activated via DCI, so the valid CG resources are determined based on a relative time reference, i.e., the slot where UE receives the activation DCI. To make sure gNB knows that UE correctly receives the activation DCI, the UE needs to report ACK on the first valid CG resource. For this reason, K_offset can be applied to indicate the first valid CG resource in the same way as K_offset is applied to the transmission timing of DCI scheduled PUSCH. 
However, for CG Type 1, the CG resources are configured and activated by RRC signaling based on an absolute time reference, once CG Type 1 is configured, both gNB and UE know which CG resources are the valid CG resources and there is no ambiguous issue. The UE is not required to report ACK in the first CG resource derived from the CG resource configuration. Therefore, it is not necessary to ensure that the UE must be able to transmit PUSCH in the first CG resource. Hence K offset is not needed for CG type 1.
Proposal 8: K_offset is not needed for CG Type 1 configuration. 

2.6. Start of RAR window
In RAN1 meeting #104bis-e, there are some discussions regarding the start of RAR window. In our preference, the solution should be unified for both gNB DL/UL aligned case and non-aligned case. The UE should not make any deployment assumption for the starting location determination. To this end, we propose the following solution: 

· The start of ra-ResponseWindow and msgB-ResponseWindow are compensated by UE-gNB RTT.

· UE-gNB RTT is derived from Msg1/A TA and an additional RTT. 

· The additional RTT is signaled by the gNB to UE. 

· If gNB does not signal the additional RTT, the additional RTT is assumed to be zero.
Proposal 9: For start of RAR window

· The start of ra-ResponseWindow and msgB-ResponseWindow are compensated by UE-gNB RTT.

· UE-gNB RTT is derived from Msg1/A TA and an additional RTT. 

· The additional RTT is signaled by the gNB to UE. 

· If gNB does not signal the additional RTT, the additional RTT is assumed to be zero.

3. Conclusion

In this contribution, the following proposals are made. 
Proposal 1: decide whether beam-specific K offset is supported in system information before selecting the K offset indication option 1 vs. option 2. 

Proposal 2: decide whether common TA can be used to determine the K offset before selecting the K offset indication option 1 vs. option 2. 

Proposal 3: both MAC-CE and RRC reconfiguration can be supported for K offset update.

Proposal 4: UE-specific or beam-specific K offset in the K offset updating can be left for gNB implementation and RAN1 does not need to further discuss this aspect. 

Proposal 5: UE-triggered and gNB-controlled K_offset updating can be supported in RRC connect mode.
Proposal 6: Prioritize the case that the reference point is located at the satellite in RAN1 discussion. 
Proposal 7: Introduce timing relaxation for preamble retransmission. 
Proposal 8: K_offset is not needed for CG Type 1 configuration. 
Proposal 9: For start of RAR window

· The start of ra-ResponseWindow and msgB-ResponseWindow are compensated by UE-gNB RTT.

· UE-gNB RTT is derived from Msg1/A TA and an additional RTT. 

· The additional RTT is signaled by the gNB to UE. 

· If gNB does not signal the additional RTT, the additional RTT is assumed to be zero.
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