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1. Introduction
The work item for 2-step RACH has been agreed [1] and the corresponding work has been progressing in both RAN1 and RAN2. CFRA (Contention-Free Random Access) is excluded by the agreed WID (it says: Only Contention based RACH procedures are specified for 2-step RACH).  

In the meanwhile, CFRA for 2-step RACH has been discussed in a number of contributions in RAN2 under both 2-step RACH and mobility enhancements agenda items and a number companies have pointed out that the agreed work item unnecessarily excludes the possibility to use CFRA  [1][2][3][4][5][6]. 

In this contribution, we look at the CFRA aspects of 2-step RACH and propose to update the WID to add CFRA back into the 2-step RACH WID scope.  
2. History of CFRA for 2-step RACH
When the work item for 2-step RACH was agreed, it was said that only CBRA (Contention-Based Random Access) is supported for 2-step RACH. However, the technical justification for exclusion of 2-step RACH in work item is unclear. It should be noted that exclusion of CFRA was done in spite of RAN2 explicitly concluding that CFRA should be supported for 2-step RACH at least for the case of NR-U. This was captured in the NR-U TR [8]:

	NR-U will support contention-free RACH (CFRA) and CBRA for both 2-step and 4-step RACH. On SCells, CFRA is supported as a baseline while both CBRA and CFRA are supported on SpCells.



Observation 1: RAN2 has agreed to support CFRA for 2-step RACH (when this was discussed for NR-U)

Subsequently, RAN2 has agreed that 2-step RACH is applicable for additional RA triggers including BFR and SI request [10]. Further, several contributions in RAN2 pointed out that CFRA for 2-step RACH is beneficial for the following use cases:
1) Handover
In case of handover, the overall handover interruption time can be reduced by including the handover complete message and DRB data (depending on the configured msgA payload size). This reduces the overall latency for the HO procedure as discussed under the mobility enhancements WID for NR in RAN2 [2][3]. 

2) Beam Failure Recovery
Similarly, in case of beam failure recovery (BFR), the latency for the recovery procedure can be reduced both in case of BFR for PCell and SCell (e.g. by carrying the explicit cell and/or preferred beam index in the msgA payload) [5]. Note that RAN2 has already agreed that BFR using 2-step RACH will be supported (although the CFRA aspects of BFR were left FFS – pending RAN plenary discussions - [10]).

If RAN plenary can relax the restriction regarding CFRA for 2-step RACH, the work in RAN2 can proceed and it should be noted that there is not much additional work to support CFRA in 2-step RACH in any case. The only impact would be support 2-step RACH configuration also in case of CFRA (i.e. in HO command and in BFR configuration for instance). However, the configuration for 2-step RACH will anyway be developed for CBRA case and copying the same configuration for CFRA in case of BFR and HO is trivial.

On the other hand, restricting the usage of 2-step RACH only to CBRA may also require some unnecessary restrictions to be specified in the MAC and RRC specs and this may also result in some additional complexity in excluding these explicitly. More importantly, given that such a restriction also comes at the cost of not supporting valid use cases for 2-step RACH for BFR and HO as highlighted above, it is logical to remove this restriction from the WID in the first place. Further, the support of CFRA will not result in any additional work for RAN1 at all. 

Observation 2: CFRA 2-step RACH will benefit both BFR and HO procedures

Observation 3: support of CFRA for 2-step RACH is trivial and would not result in any noticeable additional work for RAN2. Further this has no impact on RAN1 at all. 

Based on the above, we propose that CFRA should be supported for 2-step RACH. An updated WID adding CFRA and also including the agreed SI request and BFR triggers for 2-step RACH is provided in [9]. 

Proposal: Support CFRA for 2-step RACH (Agree the updated the WID as proposed in [9])
3. Conclusion and proposals
In this contribution we discuss the support of CFRA for 2-step RACH. The following observations and proposals are made: 

Observation 1: RAN2 has agreed to support CFRA for 2-step RACH (when this was discussed for NR-U)

Observation 2: CFRA 2-step RACH will benefit both BFR and HO procedures

Observation 3: support of CFRA for 2-step RACH is trivial and would not result in any noticeable additional work for RAN2. Further this has no impact on RAN1 at all. 

Proposal: Support CFRA for 2-step RACH (Agree the updated the WID as proposed in [9])
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