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Introduction
In RAN2 #111-e, for SON feature of the 2-step RACH optimization, the following agreements were approved [1]:
	· RAN2 to consider the SON aspects of CHO and SON aspects of 2-step RA as part of the WI.
· New logged content for 2-step RA is introduced in:
· RA report
· RLF report
· CEF report


It’s agreed that RAN2 will consider the SON aspects of 2-step RA as part of the WI and the new logged content for 2-step RA is introduced in RA report/RLF report/CEF report. Since most SON features are requested by RAN3 and have essential RAN3 requirement, in RAN3 #109-e, the following information is agreed to include into the RACH report for two-step RA at least [2]:
	· Information included in Rel-16 RA report which also applied to 2-step RA e.g. CBRA VS CFRA, SSB where the RACH access is performed.
· Information that can distinguish 2-step RA from 4-step RA in the granularity of per-RA attempt.
· Whether the DL beam quality associated to each random access attempt is above or below the msgA-RSRP-ThresholdSSB-r16.
· For each 2-step RA attempt, whether it is fallen back to 4-step RA following indication from the network.


The above information was discussed in RAN3. For RAN2, this document will discuss whether the above information is needed to include into RACH report for optimizing 2-step RACH in SON scope, meanwhile other information that may be contained in RACH report is also discussed.
Discussion
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK11][bookmark: OLE_LINK10]Enhancements requested by RAN3 LS for RACH report 
Two types of random access procedure are supported in NR: 4-step RA type with MSG1 and 2-step RA type with MSGA. Both types of RA procedures support contention-based random access (CBRA) and contention-free random access (CFRA) as shown on Figure 2.1. 
The UE selects the type of random access before initiation of the random access procedure based on network configuration:
-	when CFRA resources are not configured, an RSRP threshold is used by the UE to select between 2-step RA type and 4-step RA type;
-	when CFRA resources for 4-step RA type are configured, UE performs random access with 4-step RA type;
-	when CFRA resources for 2-step RA type are configured, UE performs random access with 2-step RA type.


	             
(a)CBRA with 4-step RA type                             (b) CBRA with 2-step RA type


		
(c) CFRA with 4-step RA type	                   (d) CFRA with 2-step RA type
Figure 2.1 Random Access Procedures
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK9][bookmark: OLE_LINK17]For 4-step RA, if RA procedure is successful, the UE could send RACH report containing information regarding 4-step RA to the NW based on the NW request, e.g. CBRA VS CFRA, SSB where the RACH access is performed. In RAN2#111-e, it’s agreed to consider the SON aspects of 2-step RA, therefore the above information for 2-step RA may be include in RACH report. 
For CSI-RS where the RACH access, only the CFRA resources can be configured, therefore the information of CBRA or CFRA cannot be included in RACH report.
Proposal 1: Information included in Rel-16 RA report which also applied to 2-step RA e.g. CBRA VS CFRA, SSB where the RACH access is performed.
For supporting RACH report of 2-step RA type, the information that can distinguish 2-step RA from 4-step RA could be contained in RACH report. There are several potential solutions on the granularity of the information to distinguish 2-step RA from 4-step RA, such as:
Option 1: Information that can distinguish 2-step RA from 4-step RA in the granularity of per-RA attempt.
Option 2: Information that can distinguish 2-step RA from 4-step RA in the granularity of per-RA procedure.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]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. For option 1, each RA attempt needs an indicator, if there are at most 200 RA attempts, about 200 bits are needed to include in RACH report.  For option 2, since there is no 2-step RA attempt in one RA procedure after switching to 4-step RA type, the switching point can be included in RACH report per-RA procedure, e.g. the max number of MSGA transmissions. If there are at most 200 RA attempts, just 8 bits are needed to indicate the max number of MSGA transmissions. Compare with option 1, option 2 has the advantage of signaling saving. 
Proposal 2: Information to distinguish 2-step RA from 4-step RA in the granularity of per-RA procedure can be included in RACH report, e.g. the information can be the max number of MSGA transmissions during one RACH procedure.
In Rel-16, the rsrp-ThresholdSSB is an RSRP threshold for the selection of the SSB for 4-step RA type, and information used to indicate whether the DL beam (SSB) quality associated to the random access attempt was above or below the threshold is included in RACH report. In TS 38.321, msgA-RSRP-ThresholdSSB is defined as an RSRP threshold for the selection of the SSB for 2-step RA type. Since the 2-step RA is considered into SON scope, the information of whether the DL beam quality associated to each random access attempt is above or below the msgA-RSRP-ThresholdSSB-r16 should also be included in RACH report. 
CSI-RS based random access is performed only if there is at least one CSI-RS with CSI-RSRP above msgA-RSRP-ThresholdCSI-RS is available amongst the CSI-RSs, therefore the information of whether the DL beam quality associated to each random access attempt is above or below the msgA-RSRP-ThresholdCSI-RS should not be included in RACH report
Proposal 3: Information of whether the DL beam quality associated to each random access attempt is above or below the msgA-RSRP-ThresholdSSB-r16 is included in RACH report. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]For CBRA with 2-step RA type, if contention resolution is successful upon receiving the network response, the UE ends the random access procedure as shown in Figure 2.1(b); while if fallback indication is received in MSGB, the UE performs MSG3 transmission using the UL grant scheduled in the fallback indication and monitors contention resolution as shown in Figure 2.1(a). If contention resolution is not successful after MSG3 (re)transmission(s), the UE goes back to MSGA transmission.  Therefore, for each 2-step RA attempt, the information of whether it is fallen back to 4-step RA following indication from the network is needed in RACH report.  
Observation 1: For CBRA with 2-step RA type, the UE may continue to send MSG3 of the 4-step RA procedure, if receiving fallback indication in MSGB.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Proposal 4: For each 2-step RA attempt, the information of whether it is fallen back to 4-step RA following indication from the network is included in RACH report.

Information identified by RAN2 for RACH report
[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK31][bookmark: OLE_LINK32]If 2-step and 4-step RA type random access resources are both configured by the NW, the UE may compare the msgA-RSRP-Threshold with the UE measurement result value to select the RA type. If this threshold is not proper, the UE may try to access NW many times due to failure access random attempt which will result in waste of resources. Therefore, the information about whether the RSRP is above msgA-RSRP-Threshold pre RA attempt can be included in RACH report for optimizing the msgA-RSRP-Threshold value.
Proposal 5: The information about whether the RSRP is above msgA-RSRP-Threshold pre RA attempt can be included in RACH report.
The information of 4-step RA type random access resources is included in RACH report, e.g. SCS, FDM, FrequencyStart etc. Consider the RACH report for 2-step RA, the random access resources can also be included in RACH report.
Proposal 6: The information of 2-step Random Access Resources can be included in RACH report.
Consider the LS regarding RACH report for 2-step RA sent by RAN3, RAN2 may reply the LS for coordination between RAN2 and RAN3
Proposal 7: RAN2 to reply the LS regarding RACH report for 2-step RA sent by RAN3. 
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Proposal 1: Information included in Rel-16 RA report which also applied to 2-step RA e.g. CBRA VS CFRA, SSB where the RACH access is performed.
Proposal 2: Information to distinguish 2-step RA from 4-step RA in the granularity of per-RA procedure can be included in RACH report, e.g. the information can be the max number of MSGA transmissions during one RACH procedure.
Proposal 3: Information of whether the DL beam quality associated to each random access attempt is above or below the msgA-RSRP-ThresholdSSB-r16 is included in RACH report. 
Observation 1: For CBRA with 2-step RA type, the UE may continue to send MSG3 of the 4-step RA procedure, if receiving fallback indication in MSGB.
Proposal 4: For each 2-step RA attempt, the information of whether it is fallen back to 4-step RA 
following indication from the network is included in RACH report.
Proposal 5: The information about whether the RSRP is above msgA-RSRP-Threshold pre RA attempt can be included in RACH report.
Proposal 6: The information of 2-step Random Access Resources can be included in RACH report.
Proposal 7: RAN2 to reply the LS regarding RACH report for 2-step RA sent by RAN3. 
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