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1 Introduction 
In RAN2#112e meeting, RAN2 has confirmed some new information that UE need report for SON aspects of 2-step RA. In this paper, we will further discuss other 2-step RA related information which can also be included in UE report to optimize 2-step RA related parameters setting, RA resource assignment, or other SON aspects.
2 Discussion
In RAN2#112e meeting, the following agreements on 2-step RA were achieved [1].
	=> Confirm that the information included in Rel-16 RA report which also applied to 2-step RA at least contains:
	Cell ID of the cell in which the RA is performed 
	RA purpose
	Frequency information of the BWP where RA is performed
	Frequency information of RA resources
	Number of preambles sent on an SSB
	Beam index
	Contention detection per RA attempt
	Beam quality indication. FFS on the details
=> At least following RACH frequency related information should be included in RACH report for optimization of 2-step RACH:
	msgA-FrequencyStart-r17
	msgA-FrequencyStartCFRA-r17
	msgA-SubcarrierSpacing-r17
	msgA-SubcarrierSpacingCFRA-r17
	msgA-FDM-r17
	msgA-FDMCFRA-r17



NR support 4-step RA type CBRA/CFRA and 2-step RA type CBRA/CFRA. UE performing 2-step RA procedure may be indicated by the network to fall back to MSG3 to continue the RA procedure when MSGA preamble is detected but MSGA PUSCH payload is not decoded successfully. Moreover, 2-step RA specific information, such as msgA-FrequencyStart-r17 and msgA-FrequencyStartCFRA-r17, have been agreed by RAN2#112e to be included in RA report. Thus 4-step RA and 2-step RA can be implicitly distinguished per RA procedure without additional information introduced. 
Observation 1: RA types (i.e. 4-step type RA or 2-step type RA) per RA procedure can be implicitly distinguished without additional information introduced.
According to the 2-step type RA procedure, UE will go back to MSGA transmission if contention resolution is not successful after MSG3 (re)transmission(s) scheduled in the fallback indication. And in the RA preamble transmission attempt as part of the next MSGA transmission, the UE maybe receive fallback indication or not. Logging and reporting the information whether UE is fallen back to 4-step type RA for each 2-step type RA attempt are useful for the network making decision whether to adjust the RA resource assignment among 2-step type RA resource and 4-step type RA resource or not and whether to adjust the parameters for UE selecting the type of random access at initiation of the random access procedure.
Proposal 1: An indication of whether UE is fallen back to 4-step type RA following indication from the network is needed per 2-step type RA attempt.
UE uses the RSRP threshold ‘msgA-RSRP-Threshold’ for selection between 2-step RA type and 4-step RA type when both 2-step and 4-step RA type Random Access Resources are configured in the UL BWP. According to the agreements ‘Beam quality indication. FFS on the details’ listed above, we suggest to include explicit indication of whether the beam quality is above or below the msgA-RSRP-Threshold-r16 at least in RA report to assist the network analyzing whether the RA configuration is proper or not and then optimize RA preambles assignment and/or the parameters if needed. 
Proposal 2: An explicit indication of whether the DL beam quality is above or below the msgA-RSRP-Threshold-r16 can be introduced to optimize the network parameters related to 2-step type RA.
[bookmark: _GoBack]On the other hand, UE performing 2-step RA procedure may switch to MSG1 (i.e. switch RA type to 4-step RA) after successive ‘msgA-TransMax’ MSGA transmissions based on the network configuration. Whereas UE performing 4-step type RA will not switch to 2-step type RA. It is useful for the network to be informed whether the UE switches from 2-step type RA to 4-step type RA or not together with other related information to evaluate the configurations proper or not, such as msgA-TransMax or RA resource assignment among 2-step type RA and 4-step type RA. 
Proposal 3: Switch from 2-step type RA to 4-step type RA need to be reflected implicitly or explicitly in UE report.
With the collection of CBRA or CFRA 2-step type RA resource information like 4-step type RA, such as the MSGA PRACH frequency domain location information, MSGA PUSCH resource related information, the network may identify the potential problem and adjust the 2-step type RA resources assignment and/or parameters configuration. Some MSGA PRACH frequency information have been agreed to be included in RA report in last meeting. Similar to CBRA/CFRA resource information for 4-step type RA contained in both RA report and RLF report in R16, we suggest 2-step type RA resource information including MSGA PRACH resource information and MSGA PUSCH resource information also to be contained in RA report and RLF report.
Proposal 4: RAN2 can investigate MSGA PUSCH resource information that need to be reported by UE.

3	Conclusions
Based on the discussion above, we have the following proposals.
Observation 1: RA types (i.e. 4-step type RA or 2-step type RA) per RA procedure can be implicitly distinguished without additional information introduced.
Proposal 1: An indication of whether UE is fallen back to 4-step type RA following indication from the network is needed per 2-step type RA attempt.
Proposal 2: An explicit indication of whether the DL beam quality is above or below the msgA-RSRP-Threshold-r16 can be introduced to optimize the network parameters related to 2-step type RA.
Proposal 3: Switch from 2-step type RA to 4-step type RA need to be reflected implicitly or explicitly in UE report.
Proposal 4: RAN2 can investigate MSGA PUSCH resource information that need to be reported by UE.
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