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1 Introduction
In this contribution we discuss some issues/corrections for 2 step RA.
2 Discussion
2.1 Switching to 4 step RA when 2 step CFRA is configured 

In RAN2#108, 2 step CFRA procedure was agreed.

· Upon initiation of RA procedure, RA type is always determined to be 2 step RA if 2 step CFRA resources are configured.

· During each RA attempt, UE selects between 2 step CBRA and 2 step CFRA. 2 step CFRA is selected if there is at least one SSB/CSI-RS with SS-RSRP/CSI-RSRP above threshold is available amongst the SSBs/CSI-RSs for which 2 step CFRA resources are configured.
· As in 2 step CBRA, if RA procedure for which 2 step CFRA resources are configured is not completed upon transmitting MsgA ' msgA-TransMax ' times, UE switches to 4 step RA. If msgA-TransMax is not configured, UE does not switches to 4 step RA.
In case of 2 step CBRA, switching is useful to avoid unnecessary transmissions of MsgA payload transmission in contention based PUSCH occasions as these transmissions from UE experiencing consistent MsgA PUSCH failure only increases collisions.

In case of 2 step CFRA, switching to 4 step RA is not really essential as PUSCH resources are dedicated to UE. From latency point of view it can be beneficial to continue using 2 step CFRA resources instead of switching to 4 step CBRA. Note that for lower carrier frequency (e.g. below 3GHz), CFRA preambles will be typically assigned to UE for each SSB and all RA attempts would be based on CFRA. Switching to 4 step RA is not beneficial in this case.

One can argue that even if 2 step CFRA resources are configured, some of the MsgA transmissions can be based on 2 step CFRA resources and some can be based on 2 step CBRA resources. This would typically occur at higher carrier frequency. In this case it could still be useful to allow switching to 4 step CBRA. 
Since MsgA transmsision attempts can be using both 2 step CBRA/CFRA resources one of the following options can be considered:
· Option 1: If 2 step CFRA resources are configured, switching to 4 step CBRA is performed upon transmitting MsgA 'using 2 step CBRA resources  msgA-TransMax times, where msgA-TransMax is configured in 2 step CBRA configuration.
· Option 2: msgA-TransMax is separately configured for 2 step CFRA in rachConfigDedicated. If 2 step CFRA resources are configured and msgA-TransMax is configured in rachConfigDedicated, switching to 4 step RA upon transmitting MsgA msgA-TransMax times is allowed. If 2 step CFRA resources are configured and msgA-TransMax is not configured in rachConfigDedicated, switching to 4 step RA is not allowed.
Both options are feasible but option 1 has more specification impact to count only MsgA transmitted using 2 step CBRA resources. So propose to adopt option 2.

Proposal 1: msgA-TransMax is configured for 2 step CFRA in rachConfigDedicated.

Proposal 2: If 2 step CFRA resources are configured and msgA-TransMax is configured in rachConfigDedicated, UE switches to 4 step RA upon transmitting MsgA msgA-TransMax times. If 2 step CFRA resources are configured and msgA-TransMax is not configured in rachConfigDedicated, switching to 4 step RA is not allowed.
2.2 PRACH Prioritisation 

If RA type selected is 4 step RA:

· For BFR, UE should use scalingFactorBI and powerRampingStepHighPriority included in ra-Prioritization in beamFailureRecoveryConfig. UE should not use scalingFactorBI and powerRampingStepHighPriority included in ra-PrioritizationTwoStep in beamFailureRecoveryConfig.
· For HO, UE should use scalingFactorBI and powerRampingStepHighPriority included in ra-Prioritization in rach-ConfigDedicated. UE should not use scalingFactorBI and powerRampingStepHighPriority included in ra-PrioritizationTwoStep in rach-ConfigDedicated.
However as per current text, 

· for BFR UE uses scalingFactorBI and powerRampingStepHighPriority included in beamFailureRecoveryConfig. There is no restriction that in case of 4 step RA, UE uses scalingFactorBI and powerRampingStepHighPriority from ra-Prioritization. 
· for HO UE uses scalingFactorBI and powerRampingStepHighPriority included in rach-ConfigDedicated.. There is no restriction that in case of 4 step RA, UE uses scalingFactorBI and powerRampingStepHighPriority from ra-Prioritization.
So we propose to clarify that if RA type selected is 4 step RA:

· For BFR, UE uses scalingFactorBI and powerRampingStepHighPriority included in ra-Prioritization in beamFailureRecoveryConfig.
· For HO, UE uses scalingFactorBI and powerRampingStepHighPriority included in ra-Prioritization in rach-ConfigDedicated
Proposal 3: Adopt the TP in annexure
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: msgA-TransMax is configured for 2 step CFRA in rachConfigDedicated.

Proposal2:If 2 step CFRA resources are configured and msgA-TransMax is configured in rachConfigDedicated, UE switches to 4 step RA upon transmitting MsgA msgA-TransMax times. If 2 step CFRA resources are configured and msgA-TransMax is not configured in rachConfigDedicated, switching to 4 step RA is not allowed.
Proposal 3: Adopt the TP annexure . 
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5 Annexure
5.1.1a
Initialization of variables specific to Random Access type
The MAC entity shall:

1> if RA_TYPE is set to 2-stepRA:

2>
set PREAMBLE_POWER_RAMPING_STEP to msgA-PreamblePowerRampingStep;

2>
set SCALING_FACTOR_BI to 1;
2> set preambleTransMax to preambleTransMax included in the RACH-ConfigGenericTwoStepRA;
2>
if the Random Access procedure was initiated for beam failure recovery (as specified in clause 5.17); and

2>
if beamFailureRecoveryConfig is configured for the active UL BWP of the selected carrier:
3>
if ra-PrioritizationTwoStep is configured in the beamFailureRecoveryConfig:

4>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-PrioritizationTwoStep in beamFailureRecoveryConfig.
4>
if scalingFactorBI is configured in the ra-PrioritizationTwoStep in beamFailureRecoveryConfig:

5>
set SCALING_FACTOR_BI to the scalingFactorBI.

2>
else if the Random Access procedure was initiated for handover; and

2>
if rach-ConfigDedicated is configured for the selected carrier:

3>
if ra-PrioritizationTwoStep is configured in the rach-ConfigDedicated:

4>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-PrioritizationTwoStep in rach-ConfigDedicated.

4>
if scalingFactorBI is configured in ra-PrioritizationTwoStep in the rach-ConfigDedicated:

5>
set SCALING_FACTOR_BI to the scalingFactorBI.
2>
if ra-PrioritizationForAccessIdentityTwoStep is configured for the selected carrier; and

2> if one or more Access Identities has been explicitly provided by RRC; and

2> if for at least one of these Access Identities the corresponding bit in the ra-PriorizationForAI is set to one:
3>
if powerRampingStepHighPriority is configured in the ra-PrioritizationForAccessIdentityTwoStep: 

4>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.

3>
if scalingFactorBI is configured in the ra-PrioritizationForAccessIdentityTwoStep:
4>
set SCALING_FACTOR_BI to the scalingFactorBI.
2> set MSGA_PREAMBLE_POWER_RAMPING_STEP to PREAMBLE_POWER_RAMPING_STEP.
1> else: (i.e. RA_TYPE is set to 4-stepRA)
2>
set PREAMBLE_POWER_RAMPING_STEP to powerRampingStep;

2>
set SCALING_FACTOR_BI to 1;
2> set preambleTransMax to preambleTransMax included in the RACH-ConfigGeneric;

2>
if the Random Access procedure was initiated for SpCell beam failure recovery (as specified in clause 5.17); and

2>
if beamFailureRecoveryConfig is configured for the active UL BWP of the selected carrier:

3>
start the beamFailureRecoveryTimer, if configured;

3>
apply the parameters powerRampingStep, preambleReceivedTargetPower, and preambleTransMax configured in the beamFailureRecoveryConfig;

3>
if ra-Prioritization is configured in the beamFailureRecoveryConfig:


4>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-Prioritization in beamFailureRecoveryConfig.



4>
if scalingFactorBI is configured in the ra-Prioritization in beamFailureRecoveryConfig:

5>
set SCALING_FACTOR_BI to the scalingFactorBI.

2>
else if the Random Access procedure was initiated for handover; and

2>
if rach-ConfigDedicated is configured for the selected carrier:
3>
if ra-Prioritization is configured in the rach-ConfigDedicated:

4>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-Prioritization in rach-ConfigDedicated.

4>
if scalingFactorBI is configured in the ra-Prioritization in rach-ConfigDedicated:

5>
set SCALING_FACTOR_BI to the scalingFactorBI.

2>
if ra-PrioritizationForAccessIdentity is configured for the selected carrier; and

2> if one or more Access Identities has been explicitly provided by RRC; and

2> if for at least one of these Access Identities the corresponding bit in the ra-PriorizationForAI is set to one:
3>
if powerRampingStepHighPriority is configured in the ra-PrioritizationForAccessIdentity: 

4>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.

3>
if scalingFactorBI is configured in the ra-PrioritizationForAccessIdentity:
4>
set SCALING_FACTOR_BI to the scalingFactorBI.

2> if RA_TYPE is switched from 2-stepRA to 4-stepRA during this random access procedure: 

3> set POWER_OFFSET_2STEP_RA to (PREAMBLE_POWER_RAMPING_COUNTER – 1) × (MSGA_PREAMBLE_POWER_RAMPING_STEP - PREAMBLE_POWER_RAMPING).

