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1 Introduction

RAN#96 has agreed that RACH optimization is one of the topics for R18 SON/MDT enhancement as RP-221825.

In RAN3 117e meeting, the following topics have been agreed for discussion:

RACH enhancements:

· RACH optimization for feature or feature combinations involving RACH partitioning (SDT, RedCap, Coverage Enhancement, network slicing, …)

· RACH report retrieval

· SN RACH report in MR-DC
For RACH partition, RAN3 117bis-e meeting agreed to include feature related information to RA report as:
RACH partitioning:

RA report is enhanced to include feature combination related information.

RAN3 119 meeting list four options for RACH report enhancement to support RACH partition optimization:

Opt1: Signal the feature priority

Opt2: Signal the RACH partition configuration information

Opt3: Signal the time between RACH access that led to the generation of a RACH Report and reporting of the RACH Report to the NG-RAN

Opt4: The network controls the UE to report RA information
One more left issue is added in RAN3 120 meeting to discuss the RA report forwarding in inter-MN handover case.
In the paper we discuss the issues about RA report forwarding, RACH partitioning and other potential sub-topic for RACH optimization. 

2 Discussion
RA report forwarding in inter-MN handover case
RAN3 119bis-e meeting discussed the SN RA report forwarding in EN-DC or (NG) EN-DC case. One more issue is raised about how to support the inter-MN handover case. The most controversial point is whether to forward RA report via CN when no Xn/X2 interface exists. 

Due to frequent generation of RA report, NG/S1 forwarding leads to the high burden for CN. So it is better to not involve CN for RA report. In case of inter-MN handover, when the UE is handovered to a “new” MN, the “new” MN can forward the reports to the “old” MN and the “old” MN can distribute the reports to corresponding SNs. For the case that a series of handover happens, for example, MN1 to MN2 to MN3, the association of PSCell ID and PCell ID can help locate the related MN, and then the MN can subsequently forward the reports to the SNs.
Proposal 1: Regarding to inter-MN handover case, propose to not consider the NG/S1 forwarding of RA report.
RACH partition

For RACH partition, it is to enhance the RACH procedure by specifying a framework for RACH resource configuration per feature or feature combination. The dedicated RACH resource is configured to one feature or feature combination, where the feature includes RedCap, SDT, Coverage Enhancements and Slicing. 
For such case, random access may fail due to improper configuration. For example, the access contention may be high due to unsuitable resource configuration and priority assignment of feature/feature combination, so that a large number of UEs cannot access to the cell. To improve the random access performance, the information of RACH partition based random access should be provided to the node who sets the configuration to do self-optimization or update. The information to be included in the RACH report to support RACH portioning enhancement is still under discussion. 
The following information should be provided by the UE to give the reference for node.
· Corresponding configuration per RA attempt

The RACH configuration from node may change. To optimize configuration, node needs to know that the RA information logged in the RACH report is under which configuration. There are four options listed in the RAN3 119 meeting. 
· Opt1: Signal the feature priority
Feature priority is broadcasted in SIB1 as:
featurePriorities
Indicates priorities for features, such as RedCap, Slicing, etc. These priorities are used to determine which FeatureCombinationPreambles the UE shall use when a feature maps to more than one FeatureCombinationPreambles, as specified in TS 38.321 [3]. A lower value means a higher priority. The network does not signal the same priority for more than one feature. The network signals a priority for all feature that map to at least one FeatureCombinationPreambles.

From the description, the priority is mainly for the preamble configuration selection. With the improper priority setting, the UE may choose the unsuitable preamble configuration, leading to the bad RA performance. The node needs to check whether the priority setting is required to be update. But we can not assume priority setting is unchanged or remains the same within 48 hours (the maximum time for RACH report storage). If node matches the wrong priority setting with the received RA report information, the wrong update may be done for the good setting, which is not the objective for self-optimization. Hence, the RACH report from UE should provide the priority related information to help node locating the setting for optimization. 
Proposal 2: Feature priority related info should be provided to the node to do root case analysis.
There may exist multiple applicable resource configurations for the UE. The UE can choose them based on the priority and the selection mechanism. Based on the performance, the adjustment of the configuration can be done. There are two options to provide such info:

· Opt2: Signal the RACH partition configuration information
· Opt3: Signal the time between RACH access that led to the generation of a RACH Report and reporting of the RACH Report to the NG-RAN
Same reason as priority. As the node needs to know the RA information is related to which configuration, the configuration related information should be provided. Instead of providing detailed configuration info, opt3 gives a more efficient way. The node has the knowledge of its configuration, so including the time between RA and reporting can assist node to find the configuration at the RA time. Opt3 also can replace opt1 to help node to find the corresponding priority setting. Both opt2 and opt3 are workable. Opt2 is clear and obvious. Opt3 has the advantage of low signaling burden.
Proposal 3: RA partition configuration info per RA attempt or the time from RA attempt to reporting should be provided to the node to get the detailed configurations. The time from RA attempt to reporting is more efficient to help node to locates the configuration and feature priority. 
· Opt4: The network controls the UE to report RA information
The paper R3-230755 states that the network can control the UE to report the information about what RA report (e.g. related to the last RA configuration and/or all RA reports regardless which RA configuration) should be reported. The RACH report records the information related to RA in order for the node to optimize the RA configuration. If the node to indicate what RA report to request for reporting, the node may miss the RA issue and can not fix the problems timely. For example, the node indicates the UE should report the report related to the last RA configuration, but there is something improper with the previous configuration. The node can not detect the issue. Maybe the previous configuration will be reused in the future for the same network situation. The network can not do the optimization. So opt4 may lead to the belated problem detection.
Proposal 4: It is better for UE to report RA information in best-effort way to avoid belated problem detection. 
· The actual information per RA attempt

To recognize the root cause, node should be aware of the details of the random access procedure. Based on the configuration, the actual parameters for the RA can assist the node to update the configuration. The configuration defines the RSRP threshold for SSB and RSRP threshold for MSG3. If the root cause is channel condition, the real RSRP should be provided to the node, so that the node can increase or decrease the threshold according to the performance and real RSRP. Hence, the actual information per RA attempt should be provided to the node to give the reference for configuration update.  
Proposal 5: The actual information per RA attempt, such as SSB RSRP and MSG3 RSRP, should be provided to the node to give the reference for configuration update.
Other sub-topic

R17 has studied RA-SDT to send the small data over RACH resources. gNB sets the following configuration parameters for RA-SDT and sends to UE via SIB1:
· RSRP threshold for UE to determine whether to perform SDT procedure
· Data volume threshold used to determine whether SDT can be initiated
· The value of logicalChannelSR-DelayTimer applied during SDT for logical channels configured with SDT
· A timer for SDT (T319a)

The SDT performance may be not good due to poor configuration. For example, with the low RSRP threshold, the data transmission may be interrupted due to poor channel condition. In addition if data volume threshold is high but the timer is small, the data can not be sent within the timer limited period, so that the UE needs to re-initialize a SDT procedure or go to RRC connected state to continue the transmission. Thus, to do self-optimization, the information of RA-SDT is needed to transfer to the node who sets the configuration. The configuration information is broadcasted in system information block. For split architecture, the configuration parameters are set by DU, so F1AP impact should be considered to transfer the related information from CU to DU for DU self-optimization.
The description in WID for RACH is “RACH report”, so RA-SDT is not precluded by WID.

RACH partition is to separate the RA resource configuration for different features. It sets the resource for SDT-supported UE to do RA. But it does not include the configuration for SDT initialization and transmission. So RA-SDT cannot be covered by RACH partition.
Proposal 6: RA-SDT can be one of the sub-topics for RACH optimization.
3 Conclusion

Based on the discussion, we have the following proposals. It is proposed to agree the proposals.
Proposal 1: Regarding to inter-MN handover case, propose to not consider the NG/S1 forwarding of RA report.
Proposal 2: Feature priority related info should be provided to the node to do root case analysis.
Proposal 3: RA partition configuration info per RA attempt or the time from RA attempt to reporting should be provided to the node to get the detailed configurations. The time from RA attempt to reporting is more efficient to help node to locates the configuration and feature priority. 

Proposal 4: It is better for UE to report RA information in best-effort way to avoid belated problem detection. 
Proposal 5: The actual information per RA attempt, such as SSB RSRP and MSG3 RSRP, should be provided to the node to give the reference for configuration update.

Proposal 6: RA-SDT can be one of the sub-topics for RACH optimization.
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