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1 Introduction
RAN2 has discussed and agreed the following for RA type selection 

RAN2 #107 Agreements [1]: 

· 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.

· 2-step RA type selection is done after carrier type selection (UL/SUL).  FFS if we have separate threshold for different carriers (UL/SUL).
RAN2 #107bis Agreements [2]: 

· The RSRP threshold for 2-step vs 4step CBRA can be configured separately for NUL and SUL

· The 2-step RACH resources can be configured on a BWP where 4-step CBRA resources are not configured.  In that case we will not have 4-step switch.
In addition to 2 step CBRA and 4 step CBRA configuration, legacy CFRA can also be configured in a BWP for reconfiguration with sync and BFR. RAN2 has not yet discussed this scenario. 

In this contribution we discuss selection between 2 step RA and 4 step RA when legacy CFRA resources are configured.
2 Discussion
2.1 BFR and Reconfiguration with Sync
Scenario: Active UL BWP is configured with

· 2 step CBRA resources

· 4 step CBRA resources

· Legacy CFRA resources (BFR and Handover case)
Issue: According to current agreements, if the UE is configured with 2-step RA and the RSRP is above a configurable threshold then the UE shall use the 2-step RA procedure. If we apply this rule for the above scenario, UE will perform contention based 2 step CBRA procedure instead of legacy CFRA. This is not good from performance point of view as legacy CFRA is likely to perform better than the 2 step CBRA as it is contention free.
There are two possible approaches to handle RA type selection for the above scenario:
Approach 1:
a. At the initiation of RA procedure, apply the RSRP threshold to select between 2 step CBRA and 4 step CBRA. 

b. During each random access attempt UE select between 2/4 step CBRA (selected at the initiation of RA procedure) and legacy CFRA.

A. Prioritisation between CFRA and CBRA is as per the legacy procedure i.e. if there is at least one SSB/CSI-RS above the SS-RSRP/CSI-RSRP threshold amongst the SSBs/CSI-RSs for which CFRA resources are provided, UE perform CFRA. Otherwise UE performs CBRA.

Approach 2:
At the initiation of RA procedure, UE selects 4 step RA. 

a. During each random access attempt UE select between 4 step CBRA and legacy CFRA.

A. Prioritisation between CFRA and CBRA is as per the legacy procedure i.e. if there is at least one SSB/CSI-RS above the SS-RSRP/CSI-RSRP threshold amongst the SSBs/CSI-RSs for which CFRA resources are provided, UE perform CFRA. Otherwise UE performs CBRA.
In both approaches the existing NR principle of selecting between CBRA and CFRA during each random access attempt of random access procedure is maintained. 

Approach 1 may lead to switching between 2 step and 4 step during every random access attempt. We have previously agreed not to perform switching every random access attempt. 
Approach 2 is similar to carrier selection during handover. In case of handover, if CFRA resources are for SUL, UE selects SUL and if CFRA resources are for NUL, UE selects NUL. SUL/NUL selection is not based on threshold if CFRA resources are configured. So we prefer approach 2.

Proposal 1: For random access initiated for BFR and reconfiguration with sync:

·   if UE is configured with legacy CFRA resources, UE selects 4 step RA.
· During random access attempt, if there is at least one SSB/CSI-RS above the SS-RSRP/CSI-RSRP threshold amongst the SSBs/CSI-RSs for which legacy CFRA resources are provided, UE performs legacy CFRA; Otherwise UE performs 4 step CBRA.
2.2 PDCCH Order

For PDCCH order initiated random access on SpCell, random access can be contention free or contention based. For PDCCH order initiated random access on SCell, random access is always contention free. Contention free is indicated by including a non zero RA preamble index in PDCCH order.

According to current running MAC CR, upon initiating the random access procedure during the RA initialization procedure, UE selects between 2 step and 4 step RA. The criteria to select is RSRP based.
However if contention free random access is indicated in PDCCH order, there is no point in selecting between 2 step RA and 4 step RA. UE should always perform legacy contention free random access.

Proposal 2: For random access initiated by PDCCH order, if PDCCH order includes non-zero RA preamble index, UE selects 4 step RA i.e. UE will perform legacy CFRA.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: For random access initiated for BFR and reconfiguration with sync:

·   if UE is configured with legacy CFRA resources, UE selects 4 step RA.

· During random access attempt, if there is at least one SSB/CSI-RS above the SS-RSRP/CSI-RSRP threshold amongst the SSBs/CSI-RSs for which legacy CFRA resources are provided, UE performs legacy CFRA; Otherwise UE performs 4 step CBRA.
Proposal 2: For random access initiated by PDCCH order, if PDCCH order includes non-zero RA preamble index, UE selects 4 step RA i.e. UE will perform legacy CFRA.
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