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1 Introduction

In RAN2#107 meeting, the following agreements related with RA type selection are achieved [1]:
Agreements

1. RA type selection is NOT left up to UE implementation.  

2. If the UE is configured with 2-step RA, the RSRP is above a configurable threshold then the UE shall use the 2-step RA procedure.  

3. 2-step RA type selection is done after carrier type selection (UL/SUL).  FFS if we have separate threshold for different carriers (UL/SUL)
However, we suggest to have a re-visit on agreement 2. We concern that some problem will be caused if UE shall perform 2-step RA when measured RSRP above threshold.
2 Discussion

For the current agreement 2, if the measured RSRP is above the threshold, UE shall use 2-step RA procedure. The RSRP threshold in agreements 2 is utilized to distinguish cell center UEs and cell edge UEs. We agree that cell edge UE shall perform 4-step RA, since the demodulation of MSG A is critical impacted by the channel status. However, there is too much risk to let the cell center UEs all perform 2-step RA.
Since the MSG A is contention based, this mechanism will result in RSSI rising for MSG A PUSCH, which has bad impact on the performance of 2-step RA. 2-step RA was initially designed for URLLC service for low access latency. If all the cell center UEs select 2-step RA without considering the service type, it will not only cause RSSI risen but also higher contention failure rate for delay critical service.

Observation: If all the cell center UEs select 2-step RA, it will cause RSSI risen and higher contention failure rate for delay critical service.

So, we suggest to re-visit on the criteria for RA type selection. The following criteria options are proposed.
Option 1: UE selects RA type based on both RSRP threshold and service type.

For option 1, UE selects 2-step or 4-step RA based on the delay requirement of the intended service, while considering the RSRP threshold as well. A straightforward way is that UE selects 2-step RACH for URLLC services and selects 4-step RACH for eMBB or VoNR services.
The service type can be addressed by either RRCSetupRequest cause value or UAC access category or 5QI. Only if the RSRP is above a configured threshold AND the UE launches delay critical service, UE shall select 2-step RA. Otherwise, UE shall select 4-step RA.

Therefore, the benefit for option 1 is that it takes both service and channel status into consideration, and avoid the eMBB services occupying 2-step RA resources which was intentional designed for low latency services.
Option 2: UE selects RA type based on both RSRP threshold and random number

This option allows the cell center UEs random select 2-step or 4-step RA based on a configured 0~1 integer. In addition to RSRP threshold, network broadcasts a threshold factor ranging 0~1. UE draw a random number between 0~1, if the RSRP is above the threshold, UE selects 2-step or 4-step RA based on the broadcasted factor and random number drawn by UE. If RSRP is above the configured threshold AND the random number is above the broadcasted factor, UE shall select 2-step RA. Otherwise, UE shall select 4-step RA.
The benefit for option 2 is that the proportion of 2-step RA and 4-step RA is controllable by the network side.

Option 2 is also simple and straightforward. 
Therefore, we propose to rethink of the RA type selection criteria and adopt option 1 or 2.
Proposal: RAN2 is kindly asked to re-visit the RA type selection criteria. And discuss on the following options:

Option 1: UE selects RA type based on both RSRP threshold and service type.

Option 2: UE selects RA type based on both RSRP threshold and random number
3 Conclusion

In this contribution, we discuss about the RA type selection criteria and provide the following proposals. 
Observation: If all the cell center UEs select 2-step RA, it will cause RSSI risen and higher contention failure rate for delay critical service.

Proposal: RAN2 is kindly asked to re-visit the RA type selection criteria. And discuss on the following options:

Option 1: UE selects RA type based on both RSRP threshold and service type.

Option 2: UE selects RA type based on both RSRP threshold and random number
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