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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
Rel-17 SON/MDT [1] includes the following RAN2-led objectives in the context of MDT. 
· Support of data collection for SON features, including CCO, inter-system inter-RAT energy-saving, inter-system load balancing, 2-step RACH optimization, mobility enhancement optimization, and leftovers of Rel-16 SON/MDT WI (PCI selection, energy efficiency (OAM requirements), Successful Handovers Reports, UE history information in EN-DC, load balancing enhancement, MRO for SN change failure, RACH Optimisation enhancements) [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

In RAN2#111-e meeting [2], we discussed the following:
New logged content for 2-step RA is introduced in:
1) [bookmark: _Toc48718861]RA report
2) [bookmark: _Toc48718862]RLF report
3) [bookmark: _Toc48718863]CEF report

We also received an LS [3] from RAN3 that states as follows:
Following is the information that all companies agree to include in the RACH report for two-step RA at least:
-	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 with 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 an indication from the network.
For whether the DL beam quality is above or below the msgA-RSRP-Threshold-r16, all companies agree that this information should be included, but the view is split on the granularity, i.e. whether it should be per-RA-procedure or per-RA-attempt.
In this contribution draft, we discuss the possible enhancements to the RA-report, RLF-report, and CEF report considering the 2-step RACH procedure. 
2. Discussion
In Rel-16, the 2-step RACH procedure was introduced to reduce the latency associated with 4-step RACH and to support TA-free and grant-free small UL packet transmission without TBS/MCS. Fig. 1 depicts the 2-step RACH procedure, where the 2-step RACH procedure can be contention-based random access (CBRA) or contention-free random access (CFRA). In the CFRA, upon the reception of network response, the UE ends the random access procedure. However, in the CBRA, UE ends the random access procedure only if the contention resolution is successful in the network response. Furthermore, in the CBRA, the network can indicate UE to fallback to 4-step RACH in msgB. If contention resolution is not successful after msg3 transmissions, the UE goes back to msgA. If the random access procedure with the 2-step RA type is not completed after a number of msgA transmissions, the UE can be configured to switch to CBRA with the 4-step RA type. 
Considering different aspects of the 2-step RA procedure, the RA-report should be enhanced to minimize 2-step RACH failure probability, finding the cause of fallback from 2-step to 4step RACH procedures, and others.  
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                                                                                Fig. 1: 2-step RACH procedure

Observation 1: In the Rel-16 RA-report, the msg-1 specific parameters including the details such as  CBRA VS CFRA, SSB where the RACH access is performed are included in the RA-InformationCommon-r16 IE.

Observation 2: Rel-16, RA report included the number of msg-1 attempts per SSB/CSI-RS to measure the number of RA-attempt made by UE on these RACH resources.

Observation 3: Whether UE performs a 2-step or 4-step RACH procedure, UE decides this at the beginning of a RACH procedure based upon the msgA-RSRP-ThresholdSSB-r16 value. Thus, Whether the DL beam quality associated with a random access procedure is above or below the msgA-RSRP-ThresholdSSB-r16 should have the granularity of per-RA-procedure. 

Proposal 1: To include the 2step specific paramters for CBRA VS CFRA, introduce                             2Step-RA-InformationCommon-r17 to contain the 2-step specific parameters such as:

a. msgA-FrequencyStart-r17		INTEGER (0..maxNrofPhysicalResourceBlocks-1)	OPTIONAL, 
b. msgA-FrequencyStartCFRA-r17	INTEGER (0..maxNrofPhysicalResourceBlocks-1)	OPTIONAL, 
c. msgA-SubcarrierSpacing-r17	         	SubcarrierSpacing                                      		OPTIONAL, 
d. msgA-SubcarrierSpacingCFRA-r17       SubcarrierSpacing                                                       	OPTIONAL, 
e. msgA-FDM-r17                         	ENUMERATED {one, two, four, eight}                    	OPTIONAL, 
f. msgA-FDMCFRA-r17                     	ENUMERATED {one, two, four, eight}                     	OPTIONAL, 
g. msgARSRPAboveThreshold-r17           	BOOLEAN                                                             	OPTIONAL,
Proposal 2: Reuse the perRAInfoList-r16 IE to contain the number of preamble sent on SSB in the 2-step RA procedure and to indicate whether fallback indication is received from the network.
3. Conclusion 
Observation 1: In the Rel-16 RA-report, the msg-1 specific parameters including the details such as  CBRA VS CFRA, SSB where the RACH access is performed are included in the RA-InformationCommon-r16 IE.

Observation 2: Rel-16, RA report included the number of msg-1 attempts per SSB/CSI-RS to measure the number of RA-attempt made by UE on these RACH resources.

Observation 3: Whether UE performs a 2-step or 4-step RACH procedure, UE decides this at the beginning of a RACH procedure based upon the msgA-RSRP-ThresholdSSB-r16 value. Thus, Whether the DL beam quality associated with a random access procedure is above or below the msgA-RSRP-ThresholdSSB-r16 should have the granularity of per-RA-procedure. 

Proposal 1: To include the 2step specific paramters for CBRA VS CFRA, introduce                             2Step-RA-InformationCommon-r17 to contain the 2-step specific parameters such as:

h. msgA-FrequencyStart-r17		INTEGER (0..maxNrofPhysicalResourceBlocks-1)	OPTIONAL, 
i. msgA-FrequencyStartCFRA-r17	INTEGER (0..maxNrofPhysicalResourceBlocks-1)	OPTIONAL, 
j. msgA-SubcarrierSpacing-r17	         	SubcarrierSpacing                                      		OPTIONAL, 
k. msgA-SubcarrierSpacingCFRA-r17       SubcarrierSpacing                                                       	OPTIONAL, 
l. msgA-FDM-r17                         	ENUMERATED {one, two, four, eight}                    	OPTIONAL, 
m. msgA-FDMCFRA-r17                     	ENUMERATED {one, two, four, eight}                     	OPTIONAL, 
n. msgARSRPAboveThreshold-r17           	BOOLEAN                                                             	OPTIONAL,
Proposal 2: Reuse the perRAInfoList-r16 IE to contain the number of preamble sent on SSB in the 2-step RA procedure and to indicate whether fallback indication is received from the network.
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