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1. Introduction
In RAN2 #113bis meeting [1], it has been agreed that legacy RA type selection mechanism based on RSRP threshold is the baseline for NTN. In this contribution, we further discuss the RA type selection enhancement based on logical channel.
Agreements:
1. Legacy mechanism for RA type selection based on RSRP threshold is the baseline for NTN. Optimizations can still be suggested, showing the gain (in any case, any method needs to be combined with RSRP based approach)
2. Discussion 
The legacy mechanism for RA type selection is based on a RSRP threshold (i.e., msgA-RSRP-Threshold). When both 2-step and 4-step RA are configured on a BWP, the UE may select 2-step RA if RSRP is above msgA-RSRP-Threshold and select 4-step RA if RSRP is below msgA-RSRP-Threshold. However, the RSRP difference within a cell is smaller in NTN than in TN due to the long distance between UE and satellite. As a result, also mentioned in [2] and [3], the UEs in the same NTN cell may select the same RA type. If most UEs in the same cell trigger the same RA type (either 2-step or 4-step RA), there may be a large amount of UEs use the same RACH resources, leading to more contention and collision. It would be hard for the NW to configure a threshold based on only RSRP to balance the UEs to use 2-step and 4-step RA. Therefore, enhancement of the legacy RA type selection is still needed for NTN.
Observation 1: Enhancement of the legacy RA type selection mechanism is needed to balance the load between 2-step and 4-step RA within a NTN cell.
When most of the UEs in a cell use the same RA resources, the high contention may cause more transmission failure, especially harmful for a time-sensitive service. The time-sensitive service could not fulfill its QoS without the load balance between 2-step and 4-step RA in NTN. Since the round trip time between UE and satellite would cause larger delay, it is more critical to handle the latency for time-sensitive services in NTN than in TN. One of the option to enhance RA type selection is to select RA type based on the logical channel or QoS (e.g., based on the data latency requirement). Considering that the 2-step RA could also reduce latency from 4-step RA, it is beneficial for the time-sensitive services to use 2-step RA if the RSRP is allowed for MSGA transmission.
Observation 2: Latency issue is more significant in NTN than in TN for time-sensitive services.
To apply the LCH-based RA type selection, the NW could configure an indication in each logical channel configuration without additional RO resources. The NW could configure a Boolean parameter to indicate if a logical channel would use 2-step RA or not. Alternatively, the NW could configure a logical channel with specific priority, maxPUSCH-Duration, logicalChannelGroup, or schedulingRequestID to use 2-step RA. The NW may enable logical channel with high latency requirement to use 2-step RA. In addition, the NW may enable logical channel with high priority or associated with specific LCG/SR resources to use 2-step RA for resolving the problem of resources congestion. How to indicate the using of 2-step RA for each logical channel can be further discussed and left to NW implementation.
Observation 3: NW could configure whether a logical channel would use 2-step RA or not without additional RO resources.
When the LCH-based RA type selection mechanism is configured, the UE could select 2-step RA if RSRP is above msgA-RSRP-Threshold and the logical channel which triggers the RA procedure is enable to use 2-step RA. If RSRP is below msgA-RSRP-Threshold, which means the radio condition is not allows for the UE to transmits a MSGA payload, the UE would select 4-step RA. Then the NW could configure appropriate RSRP threshold and logical channel configuration to avoid transmission failure and congestion. The UE could select 2-step RA for time-sensitive service to reduce round trip delay based on logical channel configuration.
Proposal 1: The logical channel based RA type selection mechanism combined with RSRP threshold can be introduced in NTN for latency reduction of time-sensitive service and load balance between RA types.
3. Conclusion
In this contribution, we discuss the RA type selection enhancement, and have the following observations and proposal:
Observation 1: Enhancement of the legacy RA type selection mechanism is needed to balance the load between 2-step and 4-step RA within a NTN cell.
Observation 2: Latency issue is more significant in NTN than in TN for time-sensitive services.
Observation 3: NW could configure whether a logical channel would use 2-step RA or not without additional RO resources.
Proposal 1: The logical channel based RA type selection mechanism combined with RSRP threshold can be introduced in NTN for latency reduction of time-sensitive service and load balance between RA types.
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