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1. Introduction
In RAN2#112 e-meeting, agreements were made as follows regarding the contents to be included in 2-step RA reports: 
Agreements:

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.

Agreements:

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

In this contribution, we would like to discuss the other potential contents that need to be included in 2-step RA report.
2. Discussion 
Recording of 2-step RA related contents
The contents recorded for the RACH procedure of different types would be different, e.g., unique features of 2-step RA are only needed in 2-step RA reports. Regarding how to record the 2-step RA related reports, there are two options on table right now, as indicated as follows:

· Option 1: 2-step RA related information is recorded and reported via a new field, quoted as ra-InformationCommnon-2step, which is defined dedicatedly for 2-step RACH 

· Option 2: 2-step RA related information is included in ra-InformationCommon-r16. Further discussion on how to differentiate different RA types.
If ra-InformationCommnon-2step can be introduced, the change of the format of ra-InformationCommnon can be avoided. Reports of 2-step RA and 4-step RA can be implicitly distinguished by different fields. But we are OK if majority companies would like to go for Option 2. Note that regardless option 1 or option2, only when 2-step RACH was performed during the successfully completed RACH procedure, 2-step RACH related information shall be included in the RACH report.
Proposal 1: RAN2 to discuss which option shall be selected to introduce 2-step RACH related information in RACH report for SON purpose.

· Option1: A new field, quoted as ra-InformationCommnon-2step, is defined dedicatedly for 2-step RACH.
· Option2: 2-step RA related information is included in ra-InformationCommon-r16.
Including fallback information in 2-step RA report
In 2-step RACH procedure, after the transmission of MsgA, the responses received by UE can be one of the followings:
· UE receives MsgB with fallback indication and performs Msg3 transmission. 

· UE receives MsgB with successRAR indicating the success of contention resolution.

· UE receives MsgB with successRAR without corresponding contention resolution indication.

UE would receive fallback indication if MsgA payload is not successfully decoded by gNB. Frequent fallback may reflect that there are problems on PUSCH resources, i.e. bad radio link condition or interference among UEs. To reflect the different responses received by the UE in a 2-step RACH attempt, fallback indicator might need to be introduced other than the contention detection indicator, based on which optimization of 2-step RACH resource configuration can be made by network.

If the RACH procedure is not completed after the maximum number of MsgA transmissions, the UE can be configured to switch to CBRA with 4-step RA type. In this case, a complete RACH procedure is composed of both 2-step RA and 4-step RA. This RACH type switching case can be indicated to inform the network that there is a problem in performing 2-step RA. If Option 1: introduction of ra-InformationCommnon-2step is applied, the switching could be indicated implicitly by the presence of ra-InformationCommnon-2step in the RA-Report-r16 IE. Otherwise, if option 2: further extension of the definition of ra-InformationCommon-r16 IE is applied, then explicit switch indication might be needed for the initial attempt for 2-step RACH. 
Proposal 1 Proposal 2: Fallback and RACH type switching shall be reflected in 2-step RA procedure.

Proposal 2 Proposal 3: Introduce a fallback indication per 2-step RA attempt.

Proposal 3 Proposal 4: Explicit RACH type switch indicator shall be introduced when ra-InformationCommon-r16 IE is agreed to be further extended to include the 2-step RACH related information.

Including cell quality per 2-step RA procedure
UE selects the type of random access at initiation of the random access procedure based on network configuration. UE shall use 2-step RA procedure if the RSRP is above the configured threshold. Note that 2-step RACH procedure is required to be performed only when the UL transmission condition is good. The transmission condition is considered to be satisfied when UE exhibits a downlink RSRP higher than msgA-RSRP. The threshold is potentially determined by OAM in initial deployment stage. There is a risk that the distributions of UEs in the range of 2-step RA type and 4-step RA type are imbalanced. If the threshold is set improperly, which leads to the result that one group of UE, either performing 2-step or 4-step RACH are encountered with much more RACH collisions and access latency than the other group. To optimize the setting of the threshold at the network side, the measured DL RSRP obtained just before performing RACH procedure can be considered to be included in RA report.

Proposal 4 Proposal 5: Include the measured DL RSRP obtained just before performing RACH procedure in RA report, which can be used to optimize the RSRP threshold for RACH type selection.
Including beam quality per 2-step CBRA attempt
In each 2-step CBRA attempt, UE selects the SSB with the measured RSRP above the configured threshold. If there is no SSB satisfying the selection threshold, UE selects an SSB randomly. Therefore, an indication whether the selected SSB is above or below the msgA-RSRP-ThresholdSSB per RACH attempt needs to be included to inform the network of the beam quality. This information is not needed for 2-step CFRA, because the RSRP of the selected SSB is always higher than the threshold as long as CFRA is performed. It can be an implicit flag to differentiate 2-step CFRA and CBRA as in 4-step RA report.
Proposal 5 Proposal 6: Include an indication whether the selected SSB is above or below the msgA-RSRP-ThresholdSSB per 2-step CBRA attempt. The indication is not included in 2-step CFRA attempt, which could be used to differentiate 2-step CBRA and 2-step CFRA implicitly. 


· 
· 


· 
· 
3. Conclusion
Proposal 1: RAN2 to discuss which option shall be selected to introduce 2-step RACH related information in RACH report for SON purpose.

· Option1: A new field, quoted as ra-InformationCommnon-2step, is defined dedicatedly for 2-step RACH 

· Option2: 2-step RA related information is included in ra-InformationCommon-r16
Proposal 2: Fallback and RACH type switching shall be reflected in 2-step RA procedure.

Proposal 3: Introduce a fallback indication in PerRAAttemptInfo-r16 IE.

Proposal 4: Explicit RACH type switch indicator shall be introduced when ra-InformationCommon-r16 IE is agreed to be further extended to include the 2-step RACH related information.

Proposal 5: Include the measured DL RSRP obtained just before performing RACH procedure in RA report, which can be used to optimize the RSRP threshold for RACH type selection.
Proposal 6: Include an indication whether the selected SSB is above or below the msgA-RSRP-ThresholdSSB per 2-step CBRA attempt. The indication is not included in 2-step CFRA attempt, which could be used to differentiate 2-step CBRA and 2-step CFRA implicitly. 
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