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1 Introduction

In RAN3#104 Reno meeting, RAN3 agreed RACH optimization feature in NR to enable automatic RACH parameter settings by collecting RACH report from UE [1]. The contents of the RACH information report need further check by RAN2 and a LS is sent to RAN2 for further analysis during the normative work [2].

This contribution will provide our view of the content of RACH information suggested by RAN3 with analysis.

2 Discussion

RACH optimization is a feature inherited from LTE, goal of it is to automatically set several parameters related to performance of RACH by UE providing RACH related information to the NG RAN node, and by PRACH parameters exchange over Xn between gNBs and F1 between gNB-CU and gNB-DU

RACH report is the procedure to enable NW to request UE to report its latest successful RACH information without need of prior configuration by the NW.

In LTE, RACH report information includes numberOfPreamblesSent and contentionDetected. numberOfPreamblesSent indicates the number of preambles sent by MAC for the last successfully completed random access procedure, contentionDetected indicates if any contention resolution was not successful for at least one of the transmitted preambles for the last successfully completed random access procedure.

In NR, RAN2 also discussed RACH report info and made agreement on RACH information report which takes LTE RACH report as baseline as below:

Include SSB related information consisting of SSB index and number of preambles sent for each tried SSB in the RACH information report.                 

For that RACH report information suggested by RAN3, we think the justification of them is not well done. 

Some of the information can be known by NW, e.g the frequency (NR ARFCN) of tried SSBs can be figured out by NW according to the received random access preamble; whether the selected SSB is above or below the rsrp-ThresholdSSB threshold can be known by NW according to the successfully completed random access procedure is based on CFRA or CBRA; For the latest successfully completed random access procedure, UE can only selected SUL or NUL, NW can know the number of RACH preambles sent on SUL(or NUL) with the RACH report information of preambles sent on each tried SSB.

Observation 1: Some of the RACH report information proposed by RAN3 can be figured out by NW, such as frequency (NR ARFCN) of tried SSBs, whether the selected SSB is above or below the rsrp-ThresholdSSB threshold, indication of SUL or NUL.
Some of the information suggested by RAN3 needs justification of the usefulness. Beam quality varies quickly, what kind of optimization can be performed with the report of beam quality of each tried SSB (i.e., beam level measurement during RACH attempts such as BRSRP, BRSRQ, BSINR) is not clear; Elapsed time from the last measurement prior to the beam selection time" is random and justification of usefulness is needed; 

About RACH report of the total number of fallbacks between Contention Based RACH Access (CBRA) and Contention Free RACH Access, the applicable scenarios needs more discussion, as there is no contention free RACH access for RRC_IDLE mode and RRC_INACTIVE mode, while the RACH optimization, usually focus those procedures initiating from RRC_IDLE to RRC_CONNECTED and RRC_INACTIVE to RRC_CONNECTED. 

Observation 2: Some of the RACH report information proposed by RAN3 need justification of the usefulness, such as beam quality, Elapsed time from the last measurement prior to the beam selection time, total number of fallbacks between Contention Based RACH Access (CBRA) and Contention Free RACH Access
Proposal 1: Follow RAN2 agreement, RACH report information only includes SSB index and number of preambles sent. 
Number of preamble transmissions per SSB is UE implementation, UE should not be required to report this information, otherwise, 3GPP would have standardized a procedure for UE to switch between SSBs. And since it is not a standardized procedure, UE can report any random numbers which have no value to network and network has no way to check whether the reported value is authentic or random. So, RACH report can just include SSB index and total number of preambles sent on all tried SSB.

Observation 3: Number of preamble transmissions per SSB is UE implementation.
Proposal 2: It is not necessary to report number of preambles sent for each tried beam in the RACH report. Include SSB related information consisting of SSB index and total number of preambles sent for all tried SSB in the RACH report.

RACH report applicable scenarios need more clarification. RACH report doesn’t need NW prior configuration. NW retrieves UE to report last successfully completed random access procedure via UEInformationRequest with rach-ReportReq set to True. i.e, RACH report is retrieved by NW via RRC signalling after UE performed successful random access which is aware by L3. For those successfully random access procedure triggered by MAC layer in connected mode due to L2/L1 reasons and not aware by L3, RACH report need not cover them by cross layer communication.

· beam failure recovery 

· DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised 

· UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available 

· SR failure

· when timing advance is needed for positioning purpose 

· PDCCH ordered random access

Observation 4: It is not necessary to support RACH report for random access procedure triggered by MAC layer in connected mode due to L2/L1 reasons.
Proposal 3: RACH report only considers those successfully completed random access procedure triggered by RRC. 

3 Summary

Observation 1: Some of the RACH report information proposed by RAN3 can be figured out by NW, such as frequency (NR ARFCN) of tried SSBs, whether the selected SSB is above or below the rsrp-ThresholdSSB threshold, indication of SUL or NUL.
Observation 2: Some of the RACH report information proposed by RAN3 need justification of the usefulness, such as beam quality, Elapsed time from the last measurement prior to the beam selection time, total number of fallbacks between Contention Based RACH Access (CBRA) and Contention Free RACH Access
Proposal 1: Follow RAN2 agreement, RACH report information only includes SSB index and number of preambles sent. 

Observation 3: Number of preamble transmissions per SSB is UE implementation.
Proposal 2: It is not necessary to report number of preambles sent for each tried beam in the RACH report. Include SSB related information consisting of SSB index and total number of preambles sent for all tried SSB in the RACH report.

Observation 4: It is not necessary to support RACH report for random access procedure triggered by MAC layer in connected mode due to L2/L1 reasons.
Proposal 3: RACH report only considers those successfully completed random access procedure triggered by RRC. 
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