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1. Introduction
In RAN1 meeting #105e, the following agreements/working assumptions regarding K_offset were achieved:

Agreement:
If a UE is provided with a K_mac value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot [image: image2.png]ramed
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, where µ is the SCS configuration for the PUCCH.

Note: Here K_mac is assumed to have the unit of the PUCCH slot. This can be revisited after the K_mac signaling design is finalized. 
Agreement:
The starts of ra-ResponseWindow and msgB-ResponseWindow are delayed by an estimate of UE-gNB RTT. 

· The estimate of UE-gNB RTT is equal to the sum of UE’s TA and K_mac.
Note 1:
The UE’s TA is based on the RAN1#104bis-e agreement on Timing Advance applied by an NR NTN UE given by [image: image4.png]Tra = (N7a + Nra up—specific + NTa common + Nta offser) X Tt




. The estimate of gNB-satellite RTT is equal to the sum of [image: image6.png]Ntacommon X Tc



 and K_mac.  How to treat [image: image8.png]Nta
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 can be further discussed.

Note 2:
According to the RAN1#104bis-e agreement: When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.
Note 3:
The accuracy of the estimated UE-gNB RTT with respect to the true UE-gNB RTT can be further discussed.

Note 4:
Other options of determining the estimate of UE-gNB RTT can be further discussed.
Agreement:
The K_offset value signaled in system information is always used for

· The transmission timing of RAR / fallbackRAR grant scheduled PUSCH

· The transmission timing of Msg3 retransmission scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI

· The transmission timing of HARQ-ACK on PUCCH to contention resolution PDSCH scheduled by DCI format 1_0 with CRC scrambled by TC-RNTI

· FFS: The transmission timing of HARQ-ACK on PUCCH to contention resolution PDSCH scheduled by DCI format 1_0 with CRC scrambled by C-RNTI

· The transmission timing of HARQ-ACK on PUCCH to MsgB scheduled by DCI format 1_0 with CRC scrambled by MsgB-RNTI

· FFS: The transmission timing of HARQ-ACK on PUCCH to MsgB scheduled by DCI format 1_0 with CRC scrambled by C-RNTI

FFS: how to treat additional transmission timings related to fallback DCI formats 

FFS: how to update this formulation with beam-specific K_offset if beam-specific K_offset is agreed to be supported
2. Discussion

2.1. K offset update and TA reporting

In last meeting, the K offset update and TA reporting were discussed. The discussion was triggered by a RAN2 LS concerning the following question. 
	3) RAN2 respectfully requests RAN1 to provide input on the exact content and frequency of UE reporting of information about the UE specific TA pre-compensation at least for uplink scheduling adaptation.


In our analysis, the UE shall report its UE specific TA to the network during the initial access. The reported TA should let the network know the RTT between UE and the serving NTN satellite. In this sense, either a RTT value is reported or a single trip time is reported. The reporting should be performed in initial access, so that the network can update the K offset with dedicated RRC signaling. After the UE dedicated RRC configuration, we think that the UE is not needed to periodically report the updated TA. Instead, the UE reporting could be an event-based. However, in this case, we suggest that the reported content is not a TA but a simple K offset update request. The design of such request can be similar to a scheduling request. 

On the other hand, the network should also be able to request a UE to report a TA in case the network is not sure about the range of the configured K offset. 

Proposal 1: Support UE reporting the service link RTT to the network during initial access. 

Proposal 2: Support UE requesting K offset update to the network in an event triggered manner.
Proposal 3: Support network requesting UE to report service link RTT in connected phase.

2.2. 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 4: decide whether beam-specific K offset is supported in system information before selecting the K offset indication option 1 vs. option 2. 

Proposal 5: decide whether common TA can be used to determine the K offset before selecting the K offset indication option 1 vs. option 2. 
2.3. PDCCH order related issue
The discussion about the PDCCH order was conducted in the past meetings. While the main topic was whether or not the PDCCH order should include a K offset, so that the network won’t spend unnecessary effort for the PRACH detection during the RTT. In this section, on the other hand, we would like to point out another issue on the UE behavior after receiving the PDCCH order. 

As we know that when there occurs an uplink mis-synchronization, the network may trigger a PDCCH order. But when the UE receives this PDCCH order, the TA timer might still be running, which means that the UE might not be necessarily aware that he is out of UL sync.  

To discuss this, let’s look at what the UE behavior is in the legacy system. In TN network, when a UE receives a PDCCH order, even the TA timer is not expired, the UE will give away the current TA and sending a PRACH applying TA=0. This is because the current TA is polluted already otherwise the network would not have sent this PDCCH order. That is, the UE will follow exactly the same behavior as it did during the PRACH transmission in initial access phase. 

Proposal 6: the UE behavior after receiving PDCCH order should be clarified in RAN1 meeting. 
3. Conclusion

In this contribution, we have discussed some of the issues and the analysis drives us to the following proposals
Proposal 1: Support UE reporting the service link RTT to the network during initial access. 

Proposal 2: Support UE requesting K offset update to the network in an event triggered manner.

Proposal 3: Support network requesting UE to report service link RTT in connected phase.

Proposal 4: decide whether beam-specific K offset is supported in system information before selecting the K offset indication option 1 vs. option 2. 

Proposal 5: decide whether common TA can be used to determine the K offset before selecting the K offset indication option 1 vs. option 2. 
Proposal 6: the UE behavior after receiving PDCCH order should be clarified in RAN1 meeting. 
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