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1. Introduction
The RAN2#112e meeting made the following agreements regarding RA type selection:
At least the following are FFS in Rel-17 NTN:
· Enhancements to RSRP-based selection mechanism of 2-step vs. 4-step RACH 
In this contribution we further discuss RA type selection criterion and switching condition.
2. [bookmark: Proposal_Beacon]Discussion
2.1 RA type selection
For NR both 2-step and 4-step RA support CBRA and CFRA, and when CFRA resources are not configured, an RSRP threshold msgA-RSRP-Threshold is used by the UE to select between 2-step RA type and 4-step RA type. If RA resources for both 2-step and 4-step RA type are configured in the selected BWP, UE will select 2-step RA when the measured RSRP is above msgA-RSRP-Threshold. Currently in NR RSRP is the only criterion for RA type selection which allows UE with good channel condition to apply 2-step RA.
In NTN due to the high altitude of satellites/HAPs the near-far effect may not be obvious as that in TN, i.e. there may not be a clear difference in RSRP between cell centre and cell edge UEs. Although how to configure msgA-RSRP-Threshold is network implementation, the network can configure msgA-RSRP-Threshold either as the minimum value that is required for reliable detection of the PUSCH payload, or based on RA type load or resource in the cell to balance UEs applying 2-step and 4-step RA. In NTN it would be hard for the network to configure an appropriate msgA-RSRP-Threshold considering the fuzzy RSRP difference. For example, a small/large threshold will let most (even all) UEs to select 2-step/4-step RA and lead to more contentions on 2-step or 4-step RA resources.
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Fig. 1 RSRP as the RA type selection criterion for TN and NTN
Observation 1: Due to the small difference in RSRP within an NTN cell, network may not configure an appropriate msgA-RSRP-Threshold for RA type selection and load imbalance or even severe contention on either RA type may happen.
Therefore RA type selection criteria other than RSRP should be considered to avoid such issue. For example, UE location, propagation delay and service indicators including 5QI and slice ID can be considered.
Proposal 1: New RA type selection criterion/criteria other than RSRP (msgA-RSRP-Threshold) should be supported in NTN.
2.2 RA type switch
After a UE selects 2-step RA and transmits MSGA, the network may lose MSGA payload and in this case the network will send fallbackRAR. UE will then transmit MSG3 after receiving fallbackRAR. If the contention resolution is failed, UE will try to send MSGA again. If the RA procedure with 2-step RA type is not completed after a number (i.e. msgA-TransMax) of MSGA transmissions, the UE can be configured to switch to CBRA with 4-step RA type.
In this mechanism, once 2-step RA is selected, switching to 4-step RA (i.e. transmit MSG1 instead of MSG3) will only occur when the number of MSGA transmission exceeds msgA-TransMax. One possible issue in NTN is that msgA-TransMax is configured by the network without knowledge of UE services and density (especially the idle/inactive UEs), and a UE will probability fail in contention resolution due to limited 2-step RA resource or large PUSCH payload size, especially when using RSRP as the only criterion for RA type selection. In this case the UE will have to try transmitting MSGA until the maximum number is reached (which means at least msgA-TransMax ˟ round-trip propagation delay) and only then it can fallback to 4-step RA.
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Figure 2 A possible issue in NTN when switching to 4-step RA is only based on msgA-TransMax
Observation 2: Even if contention resolution is failed, UE will have to try msgA-TransMax MSGA transmissions (at least msgA-TransMax ˟ round-trip propagation delay) once 2-step RA is selected until switching to 4-step RA. In NTN scenario this will lead to large access delay and more congestion/contention on 2-step RA resources.
A proactive switching to 4-step RA may have a better chance of success in contention resolution as there may be a trade-off in choosing next 2 attempts in 2-step with lower success probability or 1 attempt in 4-step with higher success probability. Such proactive switching can be based on time or number of received fallbackRAR.
Proposal 2: New RA type switch condition other than the maximum number of MSGA transmissions (msgA-TransMax) should be considered.
3. Conclusion
In this contribution, some potential issues for RA type selection and switching are discussed. The following observation are given:
Observation 1: Due to the small difference in RSRP within an NTN cell, network may not configure an appropriate msgA-RSRP-Threshold for RA type selection and load imbalance or even severe contention on either RA type may happen.
Observation 2: Even if contention resolution is failed, UE will have to try msgA-TransMax MSGA transmissions (at least msgA-TransMax ˟ round-trip propagation delay) once 2-step RA is selected until switching to 4-step RA. In NTN scenario this will lead to large access delay and more congestion/contention on 2-step RA resources.
And we propose:
Proposal 1: New RA type selection criterion/criteria other than RSRP (msgA-RSRP-Threshold) should be supported in NTN.
Proposal 2: New RA type switch condition other than the maximum number of MSGA transmissions (msgA-TransMax) should be considered.
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