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1. Introduction
At the last RAN2 meeting, the following agreements were made:
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.‎”
In this paper, we are to discuss more details of the content and the structure for 2-step RA report.
2. Discussion
As discussed in email discussion, the main content of 2-step RA report is already covered. 
The remaining issue is whether to record DL beam pathloss per RA attempt or per RA procedure and hence how to address whether the indication of whether DL beam quality is per RA attempt or per RA procedure as asked by RAN3. 
If the granularity is per RA attempt, how to reduce the report overhead is the remaining issue since the max number of RA attempts could be up to 200 as defined in TS 38.331 and the report could become unreasonably large:PerRAAttemptInfoList-r16 ::=         SEQUENCE (SIZE (1..200)) OF PerRAAttemptInfo-r16

PerRAAttemptInfo-r16 ::=             SEQUENCE {

    contentionDetected-r16               BOOLEAN                OPTIONAL,

    dlRSRPAboveThreshold-r16             BOOLEAN                OPTIONAL,

    ...

}

In addition, the RSRP is not needed for all of the RA attempts for network to be able to adjust RA configuration.

As agreed in [2], the measured RSRP of DL pathloss reference obtained just ‎before performing RACH ‎procedure in 2-step RA report. This measurement is useful to analyse uplink failure, as it provides the uplink transmission power of the UE throughout the RA procedure since the initial preamble power is set based on this measurement, and retransmissions are set relative to the initial power. What this does not provide, however, is the situation in the downlink throughout the RA procedure so this information is not sufficient to fully analyse the downlink problem.  
According to 2-step RACH in Release 16, the UE RA type selection is as follows:
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Figure 1 RACH type selection
There are 8 cases of RA procedure as follows (the yellow cases include 2-step RA)：
Case1:
The network configures a 2-step CBRA resource to the UE, and the UE does not find an SSB above the threshold, then it performs a 4-step CBRA and succeeds.

RA report: In addition to the initial RSRP, the beam RSRP value at the time of success is recorded, with the purpose of telling the network that the UE can successfully complete 4-step CBRA with that RSRP value.

Case2:
The network configures 2-step CBRA resources to the UE, and the UE finds an SSB above the threshold, then 2-step CBRA is performed and succeeds.

RA report: In addition to the initial RSRP, the beam RSRP value at the time of success is recorded, with the purpose of telling the network that the UE can successfully complete 2-step CBRA with that RSRP value. The current threshold to select 2-step CBRA or 4-step CBRA is reasonable.

Case3:
The network configures a 2-step CBRA resource to the UE, and the UE finds an SSB above the threshold, then it performs a 2-step CBRA, but after the maximum number of attempts, it is still unsuccessful. Then it starts trying 4-step CBRA and succeeds.

RA report: In addition to the initial RSRP, the best RSRP of DL beam during all 2-step CBRA attempts. The purpose is to tell the network that 2-step CBRA was unsuccessful at this signal quality or lower. The network needs to set the threshold higher than this value subsequently. In addition, no contention failure is detected when doing RACH failure with this recorded RSRP, i.e. the cause of RACH failure under this RSRP is not contention conflict. Also, the beam RSRP value at the time of successful 4-step CBRA should be recorded with the purpose of telling the network that the UE can successfully complete 4-step CBRA with this RSRP value.
Case4:
The network configures 4-step CFRA resources to the UE, and the UE does not find SSBs above the threshold value, then 4-step CBRA is performed and succeeds.

RA report: same as case1

Case5:
The network has configured 4-step CFRA to the UE, and the UE finds an SSB above the threshold, then it performs 4-step CFRA and succeeds.

RA report: In addition to the initial RSRP, the beam RSRP value at the time of success is recorded, with the purpose of telling the network that the UE can successfully complete 4-step CBRA with that RSRP value.

Case6:
The network configures 2-step CFRA resources to the UE, and the UE does not find SSBs above the threshold value, then it performs 2-step CBRA and succeeds.

RA report: same as case2.

Case7:
The network configures 2-step CFRA resources to the UE, and the UE does not find an SSB above the threshold, so it performs 2-step CBRA, but after the maximum number of attempts, it is still unsuccessful. Then it starts to try 4-step CBRA and succeeds.

RA report: same as case3.
Case8:
The network configures 2-step CFRA resources to the UE, and the UE finds an SSB above the threshold value, then performs 2-step CFRA and succeeds.

RA report: In addition to the initial RSRP, record the beam RSRP value at the time of success, with the purpose of telling the network that the UE can successfully complete 2-step CFRA with that RSRP value.

3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: In addition to the initial RSRP, the measured DL beam RSRP at the time of success is recorded in cases 1, 2, 4, 5, 6, 8.

Proposal 2: In addition to the initial RSRP, the best measured DL beam RSRP during the RA procedure is recorded in cases 3, 7.
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