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1 Introduction
In RAN2#113bis and RAN2#114 E-meetings, following agreements have been achieved for 2-step RA [1][2]: 
Agreements:

1
The RA report includes an explicit indication per RA attempt that enables the network to know that the fallback from 2-step RA to 4-step RA was performed by the UE.

2
RAN2 already agreed “UE includes the measured RSRP of DL pathloss reference obtained just ‎before performing RACH ‎procedure in 2step RA report. FFS how to reduce the report ‎overhead.‎”

Agreements:

1
If a RA procedure switching from 2-step RA to 4-step RA occurs, one RA report entry is used to convey RA information for 2-step RA and 4-step RA attempts. 
2 
To introduce 2-step RACH related information in RACH report:


enhance the legacy field ra-InformationCommon to include 2-step RA related information. FFS the detailed information.

This contribution will further discuss the information that UE needs to report for 2-step RA, especially the information that different information from 4-step RA, as well as some shared resource information with 4-step RA.
2 Discussion 
2.1 Configured RA Type
The network could configure UE to initiate 2-step RA (including 2-step CBRA or 2-step CFRA) or 4-step RA, or both. Moreover, network could configure whether UE is allowed to fallback to 4-step RA after transmitting a number of msgA but not completed. Therefore, UE may initiate or fallback to 4-step RA due to following reasons:

1) Network only configures UE to initiate 4-step RA (Also, network could configure UE to only initiate 2-step RA).

2) UE initiates 4-step RA due to its RSRP measurement is lower than the configured threshold for RA type selection.
3) UE is configured to fallback to 4-step CBRA when the random access procedure with 2-step RA type is not completed after a number of MSGA transmissions.
Therefore, to distinguish above different cases for triggering 4-step RA and 2-step RA, UE could report the RA type configured by the network, e.g. 2-step RA, 4-step RA, or even 2-step CBRA, 2-step CFRA, 4-step CBRA, 4-step CFRA. Also, UE reports the detailed RA type each time UE initiates, which has been covered by the LS from RAN3.

Proposal 1: To help network side understand the RA type that UE initiates, UE reports the RA types configured by network, e.g. 2-step RA, 4-step RA, or even 2-step CBRA, 2-step CFRA, 4-step CBRA, 4-step CFRA, in the RA-Report. 
As for the granularity of RA Type reporting, since only if the random access procedure with 2-step RA type is not completed after a number of MSGA transmissions, the UE can be configured to switch to CBRA with 4-step RA type, which means UE will always try 2-step RA until the maximum number of msgA transmission s achieved. Therefore, the RA type of 2-step RA and 4-step RA will not change per RA attempt, but per RA procedure. Hence, we propose that: 
Proposal 2: UE reports the information that can distinguish 2-step RA from 4-step RA in the granularity of per-RA procedure.
2.2 Other 2-step RA specific information 
One difference between 2-step RA and 4-step RA is that PUSCH resource is assigned for the transmission of msgA payload, and the allocation of the PUSCH resource could also influence the transmission success/failure of msgA. Therefore, the reporting of PUSCH resource information for the 2-step RA is useful for the gNB to optimize the resource allocation for msgA transmission.

Proposal 3: Include the PUSCH resource allocated for msgA in the RA-Report.
2.3 2-step and 4-step RA related information
Although it has been agreed that “RA report includes an explicit indication per RA attempt that enables the network to know that the fallback from 2-step RA to 4-step RA was performed by the UE”, the exact reason that why fallback happened is not clear yet. 

Observation 1: The exact reason that UE performs fallback from 2-step RA to 4-step RA is not clear for the network.
Actually, there are two possible cases that UE may perform fallback from 2-step RA to 4-step RA:

Case 1: UE receives the fallback indication from the gNB, i.e. the MSGB contains a fallbackRAR MAC subPDU.
Case 2: UE has transmitted maximum number (msgA-TransMax) of MSGA, but 2-step RA is not completed.

If the gNB could have the information that lots of UE perform fallback due to the maximum number of MSGA transmissions has been achieved, then it may decrease the value of msgA-TransMax and/or increase the RSRP threshold for 2-step RA type selection. This is due to the fact that lots of 2-step RA attempts but failed means the RSRP threshold for 2-step RA selection is too low. And, high number of allowable MSGA transmissions before fallback results in too many 2-step RA failures and long time before random access success, which is suboptimal for the performance of RA procedure.
Observation 2: If UE reports the exact reason that UE performs fallback from 2-step RA to 4-step RA, e.g. receiving the fallback indication from the gNB, maximum number of MSGA has been transmitted, then the network could optimize the RSRP threshold for 2-step RA type selection, and/or maximum number of MSGA transmissions.
However, if the gNB could not always keep the content of the MSGB, i.e., the gNB does not have the information why UE performs fallback from 2-step RA to 4-step RA. Therefore it is proposed that:
Proposal 4: For the scenario that both 2-step RA and 4-step RA are configured, include the reason of fallback in the RA-Report, e.g. receiving the fallback indication from the gNB, maximum number of MSGA has been transmitted.
Since the RO could be shared between 2-step RA and 4-step RA, the indication of whether the used RO is shared could help network to optimize the assignment of RO between 2-step RA and 4-step RA. For instance, if the random access collision always happened for 2-step RA that use shared RO, but the 4-step RA that shares the RO always succeed, the network could assign more shared RO for 2-step RA to reduce the collision happen in 2-step RA.
Proposal 5: Include the indication whether the RO is shared in the RA-Report.
3 Conclusions
In this contribution, we address the potential 2-step RA related report information and made following proposals:
Proposal 1: To help network side understand the RA type that UE initiates, UE reports the RA types configured by network, e.g. 2-step RA, 4-step RA, or even 2-step CBRA, 2-step CFRA, 4-step CBRA, 4-step CFRA, in the RA-Report. 
Proposal 2: UE reports the information that can distinguish 2-step RA from 4-step RA in the granularity of per-RA procedure.
Proposal 3: Include the PUSCH resource allocated for msgA in the RA-Report.
Proposal 4: For the scenario that both 2-step RA and 4-step RA are configured, include the reason of fallback in the RA-Report, e.g. receiving the fallback indication from the gNB, maximum number of MSGA has been transmitted.
Proposal 5: Include the indication whether the RO is shared in the RA-Report.
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