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1 Introduction
In last RAN2#108 meeting, 2-step CFRA for handover was discussed initially and following agreements have been achieved [1][2]:
Agreements for HO 2-step RA:

1 2-step CFRA and 4-step CFRA cannot be configured simultaneously for a BWP

2 For HO 2-step CFRA, the UE will monitor the PDCCH of the target cell for the response from the gNB identified by the C-RNTI while the msgB-ResponseWindow is running. The RA procedure is considered successful upon reception of a transmission addressed to the C-RNTI containing at least the 12 bit TAC MAC CE.

3 Rebuilding is NOT supported: This means the CFRA payload size matches one of the payload sizes for CBRA and UE includes C-RNTI in MSGA for CFRA

4 In case of 2-step CFRA, once MSGA is transmitted the UE monitors MSGB-RNTI (in addition to C-RNTI – i.e. same as CBRA)

5 The initial RA type is always determined to be 2-step RA if 2-step CFRA is configured in HO

6 Similar to 4-step RA, the UE then searches for a suitable CFRA beam with configured 2-step CFRA resources 

7 RAN2 assumes that SSB and CSI-RS based 2-step CFRA can be supported.  We assume that if there are RAN1 impact then CSI-RS configuration will not be supported.    

8 The PUSCH resource for 2-step CFRA associated with the dedicated preamble will be configured to the UE via dedicated signalling (i.e. will not be included in SIB1).  FFS how and when the PUSCH resources is releases

9 2-step CFRA is configured only on BWP where 2-step CBRA is configured 

This contribution will address some further issues for 2-step CFRA, including the behaviour of UE when 2-step CFRA fallbacks to CBRA, e.g., when 2-step CFRA failures or no suitable 2-step CFRA beam exists, what's the UE behaviour.  
2 Discussion 
As per following agreements in last RAN2 meeting, when UE is configured with 2-step CFRA in handover command, the UE always initialize the 2-step RA, i.e., the UE searches for a suitable CFRA beam which configured with2-step CFRA resources.
1   2-step CFRA and 4-step CFRA cannot be configured simultaneously for a BWP

5   The initial RA type is always determined to be 2-step RA if 2-step CFRA is configured in HO
6   Similar to 4-step RA, the UE then searches for a suitable CFRA beam with configured 2-step CFRA resources  

If the suitable 2-step CFRA beam exists, UE will initiate the 2-step CFRA. And furthermore, if the 2-step CFRA succeeds, the RA procedure completes. 
But the UE’s behaviour when no suitable 2-step CFRA beam exists or 2-step CFRA fails, is not clear yet.
1. UE behaviour when no suitable 2-step CFRA beam exists

If no suitable 2-step CFRA beam exists, the UE still should initiate the 2-step RA as per above agreements, that is, 2-step CBRA. However, it has been agreed before that cell level RSRP threshold is used for 2-step/4-step CBRA selection, which means that UE initiates 2-step CBRA when the cell level RSRP is good enough. Since the configuration of 2-step CFRA is based on UE’s RRM measurements before handover execution, which maybe tens of milliseconds before UE initiates random access to the target cell, it is likely that the cell level RSRP of the target cell drops below the threshold.  
Observation 1: The RSRP of target cell may be not high enough for UE to initiate the 2-step CBRA. 
Obviously, if UE still initiates 2-step CBRA when RSRP of the target cell is not high enough, it cannot benefit from 2-step RA and performance of random access procedure will be deteriorated compared with 4-step CBRA. Therefore, we propose that UE should check the RSRP of target cell before it initiates the random access procedure. Only when the RSRP is higher than related threshold, UE could initiate 2-step CBRA. Otherwise, UE initiates 4-step CBRA.
Proposal 1: UE checks the RSRP of target cell before it initiates the random access procedure. Only when the RSRP is higher than related threshold, UE could initiate 2-step CBRA. Otherwise, UE initiates 4-step CBRA.

Similar to the dedicated preamble and associated PUSCH resource for 2-step CFRA, the related RSRP threshold for 2-step CBRA could also be configured to the UE via dedicated signalling by the target cell. 

Proposal 2: The RSRP threshold for 2-step CBRA could be configured to the UE via dedicated signalling by the target cell, e.g. handover command.
2. UE behaviour when 2-step CFRA fails
When 2-step CFRA fails, e.g. UE tried “N” times 2-step CFRA but did not succeed, UE could only fallback to CBRA, since “2-step CFRA and 4-step CFRA cannot be configured simultaneously for a BWP”.  Furthermore, as per the agreement that “2-step CFRA is configured only on BWP where 2-step CBRA is configured”, at least UE could fallback to 2-step CBRA.
Observation 2: UE could fallback to 2-step CBRA when 2-step CFRA fails.

It was agreed in R2#107bis that “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” [2]. Therefore, for the BWP that only 2-step CBRA is configured, UE could only fall back to 2-step CBRA when 2-step CFRA fails.

Observation 3: For the BWP that 4-step CBRA is not configured, UE could only fall back to 2-step CBRA when 2-step CFRA fails.

On the other hand, for the BWP that not only 2-step CBRA is configured, but also 4-step CBRA is configured, there are several fallback alternatives when 2-step CFRA fails:

Alternative 1: UE first fallbacks to 2-step CBRA, and then fallback to 4-step CBRA if 2-step CBRA fails “N” times
Alternative 2: UE fallbacks to 4-step CBRA, e.g. when RSRP of the target cell below some threshold.

Proposal 3: RAN2 is kindly asked to discuss the fallback mechanism when 2-step CFRA fails, especially when 4-step CBRA is also configured on the BWP.
Furthermore, both above alternatives could be configured by the network side based on some information such as the quality of received MSGA, available PUSCH resource for 2-step CBRA, etc. That is, UE fallbacks as per the direction from the target cell, e.g. by dedicated signalling such as handover command.

Proposal 4: The target cell could configure the fallback mechanism to UE by dedicated signalling, e.g. handover command. 
3 Conclusions
According to above analysis, we made following observations:

Observation 1: The RSRP of target cell may be not high enough for UE to initiate the 2-step CBRA. 
Observation 2: UE could fallback to 2-step CBRA when 2-step CFRA fails.

Observation 3: For the BWP that 4-step CBRA is not configured, UE could only fall back to 2-step CBRA when 2-step CFRA fails.

Based on above observations, we made following proposals:

Proposal 1: UE checks the RSRP of target cell before it initiates the random access procedure. Only when the RSRP is higher than related threshold, UE could initiate 2-step CBRA. Otherwise, UE initiates 4-step CBRA.

Proposal 2: The RSRP threshold for 2-step CBRA could be configured to the UE via dedicated signalling by the target cell, e.g. handover command.
Proposal 3: RAN2 is kindly asked to discuss the fallback mechanism when 2-step CFRA fails, especially when 4-step CBRA is also configured on the BWP.
Proposal 4: The target cell could configure the fallback mechanism to UE by dedicated signalling, e.g. handover command. 
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