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1. Introduction

According to the SON/MDT WI status report [1] from RAN#87 plenary, there are a few open issues related to RACH optimization in RAN3 for Rel-16 as mentioned below:

· Further discuss PRACH parameters exchange among network interfaces 

· Further discuss RACH configuration conflicts detection and resolution and produce agreeable TPs.

In this paper, we go over the above mentioned open issues and put forth our viewpoints for discussion.
2. Discussion
In a split gNB architecture, the RACH configuration conflict detection and resolution function is located in the gNB-DU. It was agreed in [2] that CU should forward the RACH reports to DU so that DU can optimize the RACH configurations based on the RACH reports. Also, it was agreed in [2] by most companies that RACH report should be exchanged over Xn as the RACH Report in NR can contain up to 8 RACH reports from different cell IDs and would be useful to exchange across the gNBs for RACH optimization. It was however undecided whether we should define a new message or reuse an existing message for exchanging RACH Report. 
Keeping in mind that 2-step RACH configuration parameters might also be considered in Rel-17 for RACH optimization and RACH report might be enhanced to include 2-step RACH, we recommend defining a new message on XnAP and F1AP for exchanging the RACH report. Also, we propose to use a non-UE associated RACH report procedure on F1 to align with RACH report exchange over Xn and keep it consistent (procedures over F1 interface can be both UE Associated and Non-UE Associated procedures while over the Xn interface can be only non-UE associated procedures). We therefore have the following proposals for Xn and F1:
Proposal 1: Define a new message “RACH REPORT” to send RACH Report on F1AP (CU -> DU)
Proposal 2: Define a new message “RACH REPORT” to send RACH Report on XnAP (CU -> DU)
Currently in RAN2 RRC specification TS 38.331 (as has been the case in LTE RRC spec 36.331), there is no indication by UE to signal the availability of RACH report in any RRC message (RRCSetupComplete/RRCResumeComplete/ RRCReconfigurationComplete/RRCReestablishmentComplete) and is left to gNB implementation to collect the RACH report as needed for RACH optimization. In other words, the transmission of RACH report by UE is totally dependent on whether a gNB requests for RACH report using ra-ReportReq-r16 in UEInformationRequest message. Also, one significant difference in NR regarding RACH report is that UE can store up to a maximum of 8 RACH reports including RACH in different cells and for different causes. Also, according to RAN2 agreement in [3], UE would store the 1st 8 RACH reports and would not replace the oldest RACH report if there is a 9th RACH attempt or beyond. Therefore, it is important for a good gNB implementation that it retrieves the RACH report before 8 attempts.

Observation 1: There is no UE indication to signal the availability of RACH report

Observation 2: For the benefit of RACH optimization, it is important for gNB to retrieve the RACH report before 8 attempts.

In a split gNB architecture, some RACH attempts are detected by CU while few RACH attempts are detected primarily by DU (RACH purposes such as ulUnSynchronized, noPUCCHResourceAvailable, sCellAdditionTAAdjestment or schedulingRequestFailure). There was a proposal in [4] and further discussion in [2] whether a RACH event notification from DU to CU can be used to trigger the UE RACH report acquisition procedure. We believe such a RACH event notification from DU might be useful assistance information to the CU to collect RACH report due to two reasons: i) Reduces the dependency on Xn to report the RACH report back to source cell in case the serving cell has changed, ii) RACH assistance information from DU can help CU in collecting UE RACH reports before 8 RACH attempts considering that there is no RACH availability indication.
Proposal 3: Include a RACH event notification from DU to CU to trigger collection of RACH Report
It was agreed in the last meeting that a gNB-CU may forward to the gNB-DU a limited set of neighbor cell’s PRACH configurations (say limited to 16 PRACH configurations) to avoid overloading the Xn and F1 interface. There were also discussions whether the DU should send any assistance information to CU such as “RACH failure rate” or whether DU can indicate to CU that it needs further assistance information beyond the initial set of PRACH configurations signaled. Although each proposal has its advantages, we believe that this might add additional overhead to the interfaces, and it is also not clear whether this additional assistance information can help in significant RACH optimization. Therefore, we recommend it be left to CU’s implementation on how it filters the set of PRACH configurations to be forwarded to DU (could be based on neighbor relations between cells, likelihood that the RACH configurations may clash with each other etc.).
Proposal 4: It should be left to CU's implementation on how it filters the set of PRACH configurations to be forwarded to DU and no assistance information is to be sent from DU to CU for RACH optimization.
3. Summary 
The following conclusions and observations have been made in this document:

Observation 1: There is no UE indication to signal the availability of RACH report

Observation 2: For the benefit of RACH optimization, it is important for gNB to retrieve the RACH report before 8 attempts.

In view of the above, we arrive at the following proposal:

Proposal 1: Define a new message “RACH REPORT” to send RACH Report on F1AP (CU -> DU)
Proposal 2: Define a new message “RACH REPORT” to send RACH Report on XnAP (CU -> DU)
Proposal 3: Include a RACH event notification from DU to CU to trigger collection of RACH Report
Proposal 4: It should be left to CU's implementation on how it filters the set of PRACH configurations to be forwarded to DU and no assistance information is to be sent from DU to CU for RACH optimization.

In lieu of the above proposals, we have prepared TPs for 38.423 and 38.473 in [5] and [6].
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