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[bookmark: _Ref165266342]Introduction
[bookmark: OLE_LINK18]According to the LS from RAN3 in [1], RAN3 identified some potential enhancements on the RACH report collected by UEs and asked RAN2 to provide feedback on whether the proposed enhancements are feasible in Rel-18, details as quoted below:
1) Enable the addition in the RACH Report of the feature priority of each feature in the feature combination used by the UE at the time RACH access is triggered. This enables the NG-RAN to determine whether any optimisation is needed with respect to how features with different priorities are combined in the same feature combination associated to a RACH partition
2) [bookmark: OLE_LINK15][bookmark: OLE_LINK16]Enable the addition in the RACH Report of RACH partition configuration information. This information consists of the start preamble index and the number of preambles in the partition for which the RACH Report was generated. This enables the NG-RAN to determine the RACH partition configuration at the time the RACH Report was generated. This enhancement is needed because the RACH partitions configurations may change with time and a RACH Report generated under certain RACH partition configurations may be reported to the NG-RAN after such RACH partition configurations have changed.
3) As an alternative to the enhancements in 2), to enable the addition in the RACH Report of the time between RACH access that led to the generation of a RACH Report and reporting of the RACH Report to the NG-RAN. Such approach assumes that the NG-RAN stores a history of RACH partition configurations adopted in the past, which is not assumed in current specifications.
In this contribution, we provide our consideration on the identified enhancements for RACH report in RAN3.
[bookmark: OLE_LINK4][bookmark: OLE_LINK8][bookmark: OLE_LINK6][bookmark: OLE_LINK3]Discussion
For 1), according to the current mechanism, when multiple features are applicable to the RACH procedure while no exact matching RACH resource is available for the feature combination, the UE will select a set of Random Access resources from the available set(s) of Random Access resources based on the priority order for this Random Access Procedure. That means the RACH partition not associated with highest priority feature will not be selected even though it is associated with all other features. For instance, the intended combination is RedCap+Slicing+MSG3 repetition, while only RedCap and Slicing+MSG3 are available. If the RedCap is configured with the highest priority, the UE will select the resource for the RedCap combination to perform RACH while the slicing and MSG3 repetition will not be supported.
So, it is feasible for UE to report the feature priority in the RACH report to enable NG-RAN to determine whether any optimisation is needed with respect to feature priority and how features with different priorities are combined in the same feature combination associated to a RACH partition.
Proposal 1: RAN2 agrees to include the feature priority into the RACH report.
Besides, according to the TS 23.501[2], if the RACH attempt is associated with more than one NSAG, UE selects the NSAG with the highest priority among the NSAGs triggered the RACH for RACH resource selection. In other words, the RACH resource associated with the highest priority NSAG has highest possibility to be selected and needs more RACH resource allocated. As such, to enable the NG-RAN to determine whether any optimisation is needed with respect to the RACH resource allocation for the highest priority NSAG and how NSAG with different priorities are associated to a RACH partition, the NSAG priority can be considered to be included into the RACH report.
Proposal 2: RAN2 considers to include the NSAG priority into the RACH report when the applicable feature is slicing.
In the legacy RACH configuration, the number of RACH preambles is relative fixed and could not be changed very dynamically. However, in Rel-17, the RACH partition configuration parameters per feature combination can be updated dynamically based on the network conditions. For example, if the network is congested for certain RACH partition, it can be increased to accommodate more UEs. Similarly, if the allocated resource is underutilized, the RACH partition can be decreased to save resource.
As the RACH partition configurations are updated more frequently than the legacy RACH configuration, we think it is feasible to record the configuration parameters at the time the RACH report was generated so to enable the network operator to analyze the RACH resource utilization and optimize the RACH partition configuration for better network performance. Moreover, recording these parameters will also help in troubleshooting RACH-related issues and provide valuable insights into the network behavior.
Proposal 3: RAN2 considers to enable the addition in the RACH Report of RACH partition configuration information.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]As for the two methods mentioned in 2) and 3) for recording RACH partition configuration parameters, one is to directly record the RACH partition configuration parameters, another way is to record the time between the generation and reporting of the RACH report to NG-RAN, which NG-RAN can deduce the configuration parameters based on the stored RACH configuration history and time. For the later one, as the 3) pointed out, it depends on whether the NG-RAN has the RACH configuration history or not. So, to provide a common solution, we prefer to adopt the method in 2) which is not limited to whether the NG-RAN supports RACH configuration parameters storage, and is more straightforward and flexible.
Observation 1: The alternative in 3) relies on the capability of NG-RAN to have the RACH partition configuration parameters, which may not be applicable in all scenarios.
[bookmark: _GoBack]Proposal 4: RAN2 agrees the approach of enabling the addition of RACH partition configuration information in 2), i.e. UE includes the start preamble index and the number of preambles in the partition for which the RACH Report was generated into the RA report.
Conclusions
During the discussion above, we have the following observations and proposals:
Observation 1: The alternative in 3) relies on the capability of NG-RAN to have the RACH partition configuration parameters, which may not be applicable in all scenarios.
Proposal 1: RAN2 agrees to include the feature priority into the RACH report.
Proposal 2: RAN2 considers to include the NSAG priority into the RACH report when the applicable feature is slicing.
Proposal 3: RAN2 considers to enable the addition in the RACH Report of RACH partition configuration information.
Proposal 4: RAN2 agrees the approach of enabling the addition of RACH partition configuration information in 2), i.e. UE includes the start preamble index and the number of preambles in the partition for which the RACH Report was generated into the RA report.
References
R3-230983 LS on RACH Optimisation, 3GPP TSG-RAN WG3 Meeting #119.
3GPP TS 23.501 System Architecture for the 5G System; Stage 2.
	3/3	
