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1. Introduction

The RACH optimization is one of the work scope in the WI: SON/MDT support for NR:

· Support of SON features, including MRO (intra and inter-system), MLB (intra-system), and RACH optimization.  [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

· Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3]
In RAN2#106, RAN2 also made the following agreements on logging RA-related information:

1
RACH failure information, if available, shall be included in both RLF report and CEF report.

2
Attempted SSB index can be indicated as part of RACH failure information.

Accordingly, RAN2 needs to discuss details on this issue. Also, in Rel-16, 2-step RA has been studied. It means it gets more complex for operators to optimize the RA. 

For the RACH optimization, this contribution introduces further detailed RA-related information in RACH report, RLF report and accessibility measurements. 
2.
Discussion
In LTE, RACH report is used to provide RA-related information on the last successful random access procedure. However, the information is so limited, i.e. just two kinds of parameters are reported, numberOfPreamblesSent and contentionDetected (see corresponding field descriptions captured from TS36.331 below):

contentionDetected

This field is used to indicate that contention was detected for at least one of the transmitted preambles, see TS 36.321 [6]. 
 numberOfPreamblesSent

This field is used to indicate the number of RACH preambles that were transmitted. Corresponds to parameter PREAMBLE_TRANSMISSION_COUNTER in TS 36.321 [6].
With the parameters only, it seems insufficient for operators to optimize the random access procedure. Furthermore, from Rel-16, 2-step RA can be configured. It means more detailed optimization is required with more collected information. 
First, an enhanced RACH report can be suggested. It can log last N RA attempts (including even last failures) while including more contents, e.g. 
· New indicator to indicate if the successfully completed RA is 2-step

· New indicator to indicate if 2-step RA was performed New indicator to indicate if a switching from 2-step to 4-step happened

· msgA size in 2-step RA (last only or failure cases only)

· reporting number of times UE fallbacks to 4 step during the RA procedure or number of times UE has 
received fallback indication during the RA procedure

· UE’s RSRP value based on which UE has selected between 2 step/4 step

· number of attempts made by UE during RA procedure, RSRP value based on which UE has selected between 2 step/4 step for every attempt
In LTE RACH report, there is no availability indicator. For consistency with other reporting mechanisms, a new availability indicator for the enhanced RACH report can be introduced. 
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Figure 1
Enhanced RACH Report
In LTE, RLF report have not treated the RA-related information but accessibility measurements (i.e. establishment failure reporting) includes RA-related information such as numberOfPreamblesSent, contentionDetected and maxTxPowerReached (see corresponding field description captured from TS36.331 below):
maxTxPowerReached

This field is used to indicate whether or not the maximum power level was used for the last transmitted preamble, see TS 36.321 [6].
In NR RLF report and accessibility measurements (i.e. establishment failure reporting and resume failure reporting), further contents related to last or last N failed RAs can be considered, e.g.
· New indicator to indicate if 2-step RA was performed

· New indicator to indicate if a switching from 2-step to 4-step happened

· msgA size in 2-step RA

· reporting number of times UE fallbacks to 4 step during the RA procedure or number of times UE has 
received fallback indication during the RA procedure

· UE’s RSRP value based on which UE has selected between 2 step/4 step

· number of attempts made by UE during RA procedure, RSRP value based on which UE has selected 
between 2 step/4 step for every attempt
The contents introduced above are possible candidates. RAN2 can study, and then select down while focusing on usefulness and feasibility.
Proposal: logging on 2-step/4-step RACH related information is introduced in RACH report, RLF report and accessibility measurements. FFS on details.
3. Conclusion
It is suggested that 
Proposal: logging on 2-step/4-step RACH related information is introduced in RACH report, RLF report and accessibility measurements. FFS on details.
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