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1 Introduction
During RAN2 #112e meeting, following agreements are concluded on RA procedure:
1. RAN2 working assumption (for RRC idle. FFS for Inactive/Connected): Rel-17 UE with pre-compensation capability obtains UE specific UE-gNB RTT based on its GNSS in LEO/GEO. FFS how this is calculated and what/if anything needs to be broadcasted for the different pre-compensation methods (e.g. common TA) to help the UE to obtain the full UE-gNB RTT. 

2. If the UE-gNB RTT is pre-compensated, preamble ambiguity is not an issue in Rel-17 NTN (i.e. no enhancements are necessary). FFS how and by whom the possibly multiple components of UE-gNB RTT are pre-compensated

3. From RAN2 perspective, for UE with UE-specific pre-compensation as a baseline it is up to gNB implementation to ensure sufficient time on UE side for the Msg3 transmission.
Some further agreements are achieved in email discussion:

Agreements via email - offline 103:

1. If the start of the ra-ResponseWindow and msgB-ResponseWindow is accurately compensated by UE-gNB RTT, ra-ResponseWindow and msgB-ResponseWindow are not extended in LEO/GEO.

2. At least the following are FFS in Rel-17 NTN:

· Report UE-calculated TA in e.g. msg3/msg5/msgA

· Enhancements to RSRP-based selection mechanism of 2-step vs. 4-step RACH 

· LCP impact caused by disabling HARQ UL retransmission

Agreements online:

3. RAN2 decision on starting ra-ContentionResolutionTimer, ra-ResponseWindow and msgB-ResponseWindow is postponed until further progress in RAN1 regarding UE pre-compensation method and TA estimation accuracy.

Following agreements are attained in RAN1 #103e meeting:
	· An NTN UE in RRC_IDLE and RRC_INACTIVE states is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.

· In NTN, the network may broadcast 

· A common timing offset value 

· FFS details of the common timing offset

FFS: A common timing drift rate

· Before Msg1/MsgA transmission, the NR NTN UE in idle/inactive mode calculates its TA as follows:
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· Note: UE will not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.

Working assumption:

· It is assumed that the requirement on UL time pre-compensation for Msg1/MsgA transmission of an NR NTN UE in idle/inactive mode will be defined such that the existing TAC 12-bit field in msg2 (or msgB) can be reused without any extension.


In this paper, some further issues on random access are discussed.
2 Discussion
2.1 Reference point and timing pre-compensation
In RAN1 #103e, it has been agreed that a common timing offset value may be broadcasted by gNB, and the details of this offset is still FFS. Currently, there are 2 alternatives for this offset:

· Alternative 1: feeder-link delay
· Alternative 2: common delay from gNB to cell/beam reference point
As long as the feeder–link delay or part of the feeder-link delay is included in this offset, this value shall be updated frequently because the feeder link delay is changing rapidly along with the movement of satellite. 

Observation 1: SI update will be triggered frequently along with the movement of satellite if indication of feeder link delay is provided via SI.
If UE is responsible to compensate this common delay, it shall acquire it via SIB firstly, then decide the transmission occasion. Considering the long transmission delay in NTN, UE always applies the outdated value in SIB.

The best Way for this issue is UE taking the UE specific RTT and gNB taking the common RTT. Both UE and gNB have the ability to calculate their RTT to the satellite respectively, which is shown in figure 1. In such way, UE does not need to acquire the feeder link delay to compensate the common RTT.
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Figure 1 Uplink and downlink slots alignment in STA
Proposal 1: Reference point is located at the satellite.
Proposal 2: It is up to gNB implementation to compensate the RTT of feeder link.
If UE is only responsible for the UE specific RTT compensation and not for the common part, it shall decide the timing pre-compensation of preamble based on GNSS and the serving satellite ephemeris.
Proposal 3: Timing is pre-compensated with UE specific RTT based on UE location for msg1 transmission.

2.2 The offset for the start of RAR window
After transmitting Random Access Preamble (Msg1), UE monitors the PDCCH for the Random Access Response (RAR) message (Msg2). Based on the agreements in RAN2 #112 meeting, if the start of the ra-ResponseWindow and msgB-ResponseWindow is accurately compensated by UE-gNB RTT, ra-ResponseWindow and msgB-ResponseWindow are not extended in LEO/GEO.
From UE point of view, if the offset to start RAR window is defined as the duration between msg1 transmission and the beginning of RAR window, this offset consists of 3 types of delay:

· D1: service link delay

· D2: feeder link delay

· D3: process delay in gNB
In which, D3 can be specified in TS and D2 can be informed in System Information and D1 can be calculated based on GNSS information.
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Figure 2 RAR window offset beginning at msg1 transmission
Based on RAN1’s working assumption that existing TAC 12-bit field in msg2 (or msgB) can be reused without any extension, the maximum timing advance adjustment by RAR could be more than 1 ms. which can be regarded as the maximum error range allowed for msg1 transmission pre-compensation.. So UE will encounter the risk of not receiving RAR or right RAR(RA-RNTI collision) if D1 is not determined accurately.
Observation2: UE will encounter the risk of not receiving RAR or right RAR(RA-RNTI collision) if the offset to start RAR window anchors at msg1 transmission and D1 is not determined accurately.
Another definition of the offset is introduced to avoid the problem of pre-compensation accuracy. Figure 3 and figure 4 illuminate this new definition with two work assumptions. 
In figure 3, it is assumed that UE compensates both service link delay and feeder link delay, so the uplink slot and corresponding downlink slot is aligned from gNB point of view. UE selects a slot to transmit msg1, determines the transmission occasion based on pre-compensation, and considers the receiving moment of corresponding downlink slot (T1 in figure 3) as the beginning of the offset. Therefore, the value of the offset is equal to the process duration in gNB (D3), and is not depend on the transmission delay, so the delay compensation accuracy is not a problem.
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Figure 3 RAR window offset beginning at corresponding downlink slot
Proposal 4a: If delay compensation is for UE, the DL slot corresponding to msg 1 is the start of offset.

In figure 4, 2 parts of delay are compensated by UE and gNB separately (the uplink and downlink slots are aligned from SAT point of view), UE could select the reference downlink slot based on feeder link delay, and determine the start of offset. As illuminated in figure 4, preamble is located in uplink slot #3, and the corresponding downlink slot is also #3. Considering the feeder link delay, downlink slot #1 is selected as the reference slot by the UE. Receiving this reference downlink slot #1, UE begins the offset.
In order to determine the reference downlink slot, the feeder link delay shall be indicated to UE via SIB.
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Figure 4 RAR window offset beginning at reference downlink slot
Proposal 4b: If delay compensation is for UE and gNB separately, the reference DL slot of msg 1 is the start of offset.

Proposal 5: The feeder link delay shall be indicated to UE via SIB.
2.3 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.
2.4 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.
Observation2: UE will encounter the risk of not receiving RAR or right RAR(RA-RNTI collision) if the offset to start RAR window anchors at msg1 transmission and D1 is not determined accurately.
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 UE specific RTT based on UE location for msg1 transmission.

Proposal 4a: If delay compensation is for UE, the DL slot corresponding to msg 1 is the start of offset.

Proposal 4b: If delay compensation is for UE and gNB separately, the reference DL slot of msg 1 is the start of offset.

Proposal 5: The feeder link delay shall be indicated to UE via SIB.
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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