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Introduction
In RAN2 #112-e, for SON feature of the 2-step RACH optimization, the following agreements were approved [1]:
	[bookmark: OLE_LINK18][bookmark: OLE_LINK23]Confirm that the information included in Rel-16 RACH 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


Based on the above agreements, this document will discuss the other information may be contained in RACH report required by RAN3 LS [2]. Meanwhile, the 2-step RA related information which needs to be reported to the network for SON purposes is also discussed.
Discussion
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK20][bookmark: OLE_LINK19][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Enhancements requested by RAN3 LS 
The 2-step RA related information requested by RAN3 LS includes:
	1. Information included in Rel-16 RACH report which also applied to 2-step RA e.g. CBRA VS CFRA, SSB where the RACH access is performed.
2. [bookmark: OLE_LINK25][bookmark: OLE_LINK9]Information that can distinguish 2-step RA from 4-step RA in the granularity of per-RA attempt.
3. Whether the DL beam quality associated to each random access attempt is above or below the msgA-RSRP-ThresholdSSB-r16.
4. For each 2-step RA attempt, whether it is fallen back to 4-step RA following indication from the network.


The information included in Rel-16 RACH report which also applied to 2-step RA has been discussed in RAN2 #112-e meeting, and some agreements are achieved. For the DL beam quality, it was agreed to contain the beam quality indication, but for which DL beam the quality indication should be contained in RACH report was FFS. 
· For the SSB based random access, if there is at least one SSB with SS-RSRP above msgA-RSRP-ThresholdSSB is available, such SSB will be selected; otherwise, any SSB could be selected. 
· However, CSI-RS based random access is performed only if there is at least one CSI-RS with CSI-RSRP above msgA-RSRP-ThresholdCSI-RS, therefore there is no need to record whether the DL beam quality associated to each random access attempt is above the msgA-RSRP-ThresholdCSI-RS or not.
Proposal 1: The DL beam quality indication about whether beam quality is above or below the msgA-RSRP-ThresholdSSB-r16 should be included in the RACH report. 
For supporting RACH report of 2-step RA type, the information to distinguish 2-step RA from 4-step RA could be contained in RACH report. For the switch indication, there are several potential solutions on the granularity of the information to distinguish 2-step RA from 4-step RA, such as:
Option 1: Add bit in each RA-attempt to distinguish 2-step RA from 4-step RA.
Option 2: Add switch point information each RA procedure to distinguish 2-step RA from 4-step RA.
[bookmark: OLE_LINK8][bookmark: OLE_LINK7]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, i.e. 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: Add the switching point information to distinguish 2-step RA from 4-step RA in the RACH report, the information can be the max number of MSGA transmissions used during one RACH procedure.
The RACH report will be stored in UE until the network request the RACH Report or the conditions of release RACH report are met. If the UE handovers or connects to other gNBs, the source gNB will release the UE context. Therefore, the max number of MSGA transmissions should be explicitly contained in RACH report.
Proposal 3: The information of the max number of MSGA transmissions should be explicitly contained 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; 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. 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.  
[bookmark: OLE_LINK22][bookmark: OLE_LINK21]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.
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 5: RAN2 to reply the LS regarding RACH report for 2-step RA sent by RAN3, the draft reply LS is given in Annex.
The beam quality information for optimizing the msgA-RSRP-Threshold
[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK26][bookmark: OLE_LINK27][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. When the RA type is selected in a RA procedure, the UE will not select RA type according to the comparison with msgA-RSRP-Threshold in each attempt of the RA procedure. If this threshold is not appropriate, 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 6: The information about whether the RSRP is above msgA-RSRP-Threshold pre RA attempt can be included in RACH report.
Conclusion
[bookmark: OLE_LINK60][bookmark: OLE_LINK59][bookmark: OLE_LINK58][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Proposal 1: The DL beam quality indication about whether beam quality is above or below the msgA-RSRP-ThresholdSSB-r16 should be included in the RACH report. 
Proposal 2: Add the switching point information to distinguish 2-step RA from 4-step RA in the RACH report, the information can be the max number of MSGA transmissions used during one RACH procedure.
Proposal 3: The information of the max number of MSGA transmissions should be explicitly contained in RACH report.
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: RAN2 to reply the LS regarding RACH report for 2-step RA sent by RAN3, the draft reply LS is given in Annex.
Proposal 6: The information about whether the RSRP is above msgA-RSRP-Threshold pre RA attempt can be included in RACH report.
Reference
[1] [bookmark: OLE_LINK192][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16]RAN2#112-e Chairman Notes
[2] R3-205797 LS to RAN2 on RACH report for 2-step RACH
Annex
It is a draft reply LS for R3-205797.

3GPP RAN2 Meeting #113-e 	   R2-210xxxx
Electronic meeting, 25 January – 5 February, 2021										
Title:	[Draft] Reply LS on RACH report for 2-step RACH 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Response to:	R3-205797 LS to RAN2 on RACH report for 2-step RACH
Release:	Rel-17
Work Item:	NR_ENDC_SON_MDT_enh

Source:	CATT [To be RAN2]
To:	RAN3
Cc:	

Contact Person:	
Name:	Erlin Zeng
E-mail Address:	erlin.zeng@CATT.CN
		
Attachments: -


1. Overall Description:
RAN2 would like to thank RAN3 for the LS on RACH report for 2-step RACH. 
As requested by RAN3, RAN2 has investigated the RACH report enhancement for 2-step RACH and agreed to include the following content in the RACH report:
· 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.
· Use max number of MSGA transmissions to indicate the RACH type for each RACH attempt during RACH procedure.
· 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.
[bookmark: _GoBack]Apart from the above agreements, RAN2 also agreed to include the following content in the RACH report for 2-step RACH to optimize the msgA-RSRP-Threshold:
· Whether the DL beam quality associated to each RA attempt is above or below the msgA-RSRP-Threshold-r16.

2. Actions:
RAN2 would like to ask RAN3 to take the above info into consideration.


3. Date of Next TSG-RAN WG2 Meetings:
TSG-RAN2 Meeting #113bis-e       12th – 20th April 2021    	             E-meeting
TSG-RAN2 Meeting #114-e	    19th – 27th May 2021	                          E-meeting
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