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1	Introduction
The previous RAN#85 meeting approved to include support for CFRA (Contention Free Random Access) in 2-step RACH. The following was added to the WID [RP-192330]:
	· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH (this includes triggers for SI Request and BFR as agreed by RAN2)
· No new triggers for 2 step RACH
· Contention-free 2 step RACH is only supported for the handover case
Note 3: The work on contention-free 2-step RACH procedure is of lower priority and should be pursued in RAN2 only if there is time. 



Furthermore, RAN2 agreed the following in the previous RAN2#107 meeting:
	=>	From RAN2 point of view, there is benefits to support 2-step CFRA for HO (dedicated preamble and dedicated PUSCH).   
=>	2-step CFRA (dedicated preamble and dedicated PUSCH) can be an alternative RACH-less HO.  It is up to the plenary to decide how to handle this and whether we chose to do anything at all.  



Hence, it should be understood that the CFRA applies only for the case where both the preamble and the PUSCH resources are provided dedicated to a UE, ie., both are contention free. Furthermore, as the case to support if HO only, no PDCCH ordered 2-step CFRA need to be considered.
In this contribution we discuss the further details what should be enabled in support for 2-step CFRA.
2	Discussion
2.1	Fallback to CBRA
Similarly to Rel-15 RA with CFRA and 4-step CBRA, it needs to be considered whether we allow fallback from 2-step CFRA to CBRA. Given that providing a CFRA resources for all the beams in a cell for a single UE seems not practical (especially, for 2-step as it involves the indication of the PUSCH resources as well), it seems natural to support the fallback to CBRA in case no beam with 2-step CFRA resource is available.
Proposal 1: Similarly to Rel-15, fallback from 2-step CFRA to CBRA is supported in case no beam with 2-step CFRA resource is available.
In the previous meeting, the switching from 2-step RACH to 4-step RACH after ‘N’ reattempts on 2-step RACH failed was discussed and the following was concluded:
Agreements:
4. Introduce preambles group A and B for 2-step RACH.
5. TB size offered in UL grant in the Msg2 RAR in 4-step RACH shall be the same as the TB size offered for payload transmission in MsgA in 2-step RACH; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).  Rebuilding is not supported in the specification (i.e. it is up to UE implementation).

Given that NW will likely use the same PUSCH occasions for CFRA as is used for CBRA in 2-step RACH, it seems reasonable to assume that the payload size could be the same between CFRA and CBRA, either with Preamble group A or B. Hence, we think standardized solution for rebuilding is neither needed for switching between CFRA and CBRA.
Proposal 2: No rebuilding is supported in the specification for the case of CFRA to CBRA switch in 2-step RACH.
2.2	Inclusion of C-RNTI MAC CE into MsgA payload
The next issue is to consider whether C-RNTI MAC CE is included into MsgA payload given the NW can identify the UE also from the preamble part of the MsgA. As the fallback to CBRA needs to be supported, by not including the C-RNTI MAC CE into MsgA payload, this would mean we would need to support rebuilding of MsgA/Msg3 payload as for CBRA case the C-RNTI MAC CE is naturally needed being able to identify the UE. To avoid such complexity and specification effort in supporting such case, we think the C-RNTI MAC CE can be always included into the MsgA, ie., also for the 2-step CFRA case.
Proposal 3: C-RNTI MAC CE is encoded into MsgA also for the 2-step CFRA.
2.3	Applicability of RSRP threshold for 2-step CFRA
In the previous RAN2#107 meeting, the following was agreed:
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)

Furthermore, RAN1#98 agreed the following:
	Agreements:
· Any performance difference of 2-step and 4-step preambles (e.g. probability of missed-detection) is influenced by parameters some of which are under the control of the network (which the gNB has the flexibility to make the same or different) such as the preamble format (if supported and allowed to be configured differently), number of configured preambles (pool size), number of users attempting random access (traffic loads) and when applicable, power control parameters (such as preambleReceivedTargetPower and powerRampingStep).
· This applies to shared ROs and separately configured ROs.
· Switching to 4-step RACH doesn’t just depend on MsgA PRACH performance, but on the impact of MsgA PUSCH on performance as well.
· Based on the above points, the preamble performance of 2-step RACH and 4-step can be different.
· RAN1 views that it can be beneficial to allow UE to switch to 4-step RACH.



In case the preamble performance of 2-step RACH and 4-step RACH is different, it seems natural to apply the RSRP threshold for 2-step CFRA selection as well given it can be unlikely even the preamble part of the MsgA would not go through. On the other hand, in case the preamble performance of 2-step RACH and 4-step RACH is comparable (e.g., the same preamble format or shared RO), applying the RSRP threshold in selecting the 2-step CFRA could waste the dedicated resources in vain. If even the preamble part of the MsgA is successfully decoded by the NW, the CFRA can be successful by NW scheduling with UE’s C-RNTI a re-tx grant for the MsgA PUSCH part. NW could configure along with the CFRA resource configuration whether the RSRP threshold shall be applied for the 2-step CFRA selection or not.
Proposal 4: NW can configure UE if the RSRP threshold shall be applied for the 2-step CFRA selection or whether the UE can use the 2-step CFRA resources even in case 4-step RA is selected.
In case the UE can use 2-step CFRA resources regardless of the RA type selected, the CBRA fallback (if required) should follow the selected RA type.
Proposal 5: The CBRA (for the fallback) follows the selected RA type in case the UE can use 2-step CFRA resources regardless of the RA type selected.
2.4	Completion of RA procedure
Given that the NW is able to identify the UE from the preamble part of CFRA MsgA only, the RA procedure could be completed without the successful reception of the MsgA PUSCH part by the NW. The NW could provide a DL assignment with 12-bit TAC MAC CE included in which case the UE could determine the RA procedure as successfully completed. On the other hand, in case the NW did not provide UE with 12-bit TAC MAC CE and as the UL timing information is not yet available to the UE in such case, the UE cannot re-transmit the MsgA PUSCH payload in case NW provided a re-tx UL grant. This raises a question whether fallbackRAR should be supported also in the case of 2-step CFRA where NW could schedule the Msg3 grant with timing information as received from the preamble part of MsgA. It seems such option should be given to the NW. Furthermore, as the NW has identified the UE already from the preamble part, receiving the fallbackRAR via MsgB in this case by the UE should also complete the RA procedure.
Proposal 6: 2-step CFRA is completed either by receiving 12-bit TAC MAC CE in a DL assignment or based on the fallbackRAR received in MsgB.
3	Conclusion
In this contribution, the 2-step CFRA procedure related aspects were discussed and the following was proposed:
Proposal 1: Similarly to Rel-15, fallback from 2-step CFRA to CBRA is supported in case no beam with 2-step CFRA resource is available.
Proposal 2: No rebuilding is supported in the specification for the case of CFRA to CBRA switch in 2-step RACH.
Proposal 3: C-RNTI MAC CE is encoded into MsgA also for the 2-step CFRA.
Proposal 4: NW can configure UE if the RSRP threshold shall be applied for the 2-step CFRA selection or whether the UE can use the 2-step CFRA resources even in case 4-step RA is selected.
Proposal 5: The CBRA (for the fallback) follows the selected RA type in case the UE can use 2-step CFRA resources regardless of the RA type selected.
Proposal 6: 2-step CFRA is completed either by receiving 12-bit TAC MAC CE in a DL assignment or based on the fallbackRAR received in MsgB.








