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1 Introduction
During last meeting, following agreements are concluded after discussion on RA procedure.

1. From RAN2 perspective, an offset is applied to the start of ra-ResponseWindow in NTN for both LEO and GEO scenarios.

2. An offset to the start of the ra-ContentionResolutionTimer is introduced for both LEO and GEO scenarios.

However, conclusions are hard to be approached because views on most of issues are diverse. In this paper, we start with the discussion of reference point first because we think it is the key to make progress. Then we will discuss other issues based on a reasonable reference point.
2 Discussion
2.1 Reference point and timing pre-compensation
During previous, related issues were discussed and there are following proposals in [2]
Proposal 1: 
Network broadcasts information related to common delay e.g. feeder-link delay (15/27) or common delay from gNB to cell/beam reference point (13/27). It is up to network implementation what the common delay represents based on scenario or deployment (e.g. small cells or large cells)
Proposal 2: 
UE-specific offset calculated by UE based on UE-satellite location can be added to common delay to obtain full UE-specific RTD timing pre-compensation. It is up to network to configure if the UE should add UE specific offset. (20/27)

Proposal 3: 
If Proposal 1 is agreed, FFS the impact of satellite movement in LEO on common delay (i.e. to reference point or feeder-link delay).
In RAN1#102e, it has been identified the following 3 options regarding the RP (Reference point) definition:

· Option1: The RP is located at the gNB.

· Option2: The RP is located at the satellite.

· Option3: The RP localization is not specified and left to the implementation.

For option1, the common TA is compensated at UE. So, the feeder link delay needs to be indicated to UE via system information. However, the feeder link delay is changing rapidly along with the movement of satellite. So SI update will be triggered frequently.

Observation 1: SI update will be triggered frequently along with the movement of satellite if indication of feeder link delay is provided via SI.
For option3, same question is there if RP is located at gNB. Updating SI is not expected. The key point here is who will compensate the UE specific RTT and the common RTT. 
We think that the best way is UE take the UE specific RTT and gNB take the common RTT. Both UE and gNB have their location and have the ability to calculate their RTT to the satellite respectively, which is shown in figure 1. In such way, signalling of indication of the common RTT information is avoided.
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Figure 1
Proposal 1: Reference point is located at the satellite.
Proposal 2: It is up to gNB implementation to compensate the RTT of feeder link.
2.2 Timing compensation for msg1 transmission
In WID, UE with GNSS capability is assumed. In our view, UE with capability to perform timing pre-compensation should be prioritized in sake of making progress. If there are time left, UE without capability can be taken into consideration.

For msg1 transmission, timing pre-compensation at UE can save much work of designing new preambles to address large RTT difference in a cell and enhancing RAR for larger TA, etc.

Proposal 3: Timing is pre-compensated with RTT based on UE location for msg1 transmission.

2.3 The offset for the start of RAR window
After transmitting Random Access Preamble (Msg1), UE monitor the PDCCH for the Random Access Response (RAR) message (Msg2). In NTN the propagation delay is much larger than in TN. So the RAR cannot be received by the UE within the specified time interval specified for terrestrial communications. Therefore, an offset for the start of the ra-ResponseWindow for NTN is proposed.

Because the length of RAR window matches the repeating period of RA-RNTI, the offset should be a fixed value. Or there will be collision of RA-RNTI in a RAR window. Furthermore, the offset should be configurable to accommodate different scenarios. Figure 2 shows the offset to start RAR window.
For IDLE UE, the offset should be known before initiating the Random Access. So the offset should be broadcasted via SIB1.

For CONNECTED UE, the offset of the destination cell to which the UE is executing handover should be delivered in the handover command.
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Figure 2
Proposal 4: A fixed value is used as the offset for the start of RAR window at the first PDCCH occasion from the DL slot and frame corresponding to the Random Access Preamble transmission. The value is broadcasted via SIB1 and delivered via Handover Command.
2.4 Msg3 scheduling adaption
After receiving Random Access Preamble (Msg1), the gNB will send the UE Random Access Response (RAR) message (Msg2), in which UL resource will be granted for msg3 transferring. The gNB has no idea on the timing value of msg1 pre-compensation at this time. The gNB does not know the actual RTT between the UE and itself. So there is a risk that the resource of UL grant has been passed while the UE decoding the DCI. However, we think that this problem can be avoided to use the largest RTT in the cell via gNB implementation.

Proposal 5: It is up to gNB implementation to ensure a sufficient time on UE side for the Msg3 transmission.
2.5 Providing the value of timing pre-compensation
The gNB has to know the actual RTT between the UE to get the best scheduling for UL. So how to provide the timing value of msg1 pre-compensation is worth to be considered. Some companied propose to indicate it in msg3. But there is only one spare bit in msg3 currently. So the proposal will introduce impacts to the TS, which is not preferred. On the other hand, there is few performance mitigation if the timing value of pre-compensation is provided later, such as msg5.

Proposal 6: The value of timing pre-compensation of msg1 transmission is provided after msg3.
2.6 The offset for the start of ra-ContentionResolutionTimer
UE will monitor for Msg4 in order to resolve a possible random-access contention after sending an RRC Connection Request (Msg3). The ra-ContentionResolutionTimer starts after Msg3 transmission. For the same reason of larger propagation delay, the Msg4 cannot be received by the UE within the specified time interval specified for terrestrial communications. An offset for the start of the ra-ContentionResolutionTimer for NTN is proposed.
Because Msg4 is received via monitoring PDCCH with Temp C-RNTI, which does not have the repeat period as RA-RNTI. So the offset for the start of ra-ContentionResolutionTimer needs not to be a fixed value in a cell. Taking the maximum of RTT difference in cell which can be 20.6 ms seconds into consideration, it is worth to find a solution to reduce the delay as much as possible. We know the offset is avoid useless monitoring PDCCH within the RTT after Msg3 transmission. So the RTT is reasonable to be used as the offset for the start of ra-ContentionResolutionTimer. Fortunately, the UE can get RTT which is equal to TA, after receiving Msg2.

Proposal 7: TA is used as the offset to start of ra-ContentionResolutionTimer after msg3 transmission.
3 Conclusion

In this contribution we discuss floor layout information, and made the following proposals:
Observation 1: SI update will be triggered frequently along with the movement of satellite if indication of feeder link delay is provided via SI.
Proposal 1: Reference point is located at the satellite.
Proposal 2: It is up to gNB implementation to compensate the RTT of feeder link.
Proposal 3: Timing is pre-compensated with RTT based on UE location for msg1 transmission.

Proposal 4: A fixed value is used as the offset for the start of RAR window at the first PDCCH occasion from the DL slot and frame corresponding to the Random Access Preamble transmission. The value is broadcasted via SIB1 and delivered via Handover Command.
Proposal 5: It is up to gNB implementation to ensure a sufficient time on UE side for the Msg3 transmission.
Proposal 6: The value of timing pre-compensation of msg1 transmission is provided after msg3.
Proposal 7: TA is used as the offset to start of ra-ContentionResolutionTimer after msg3 transmission.
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