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1	Introduction 
In this contribution we provide our view on SON enhancements for RACH partitioning.
2   	Discussion
2.1 	Background: RACH partitioning
RACH partitioning is a feature introduced in Rel-17, which works as follows. 
The network may configure using RRC (i.e. by including a list of FeatureCombinationPreambles in RACH-ConfigCommon and/or RACH-ConfigCommonTwoStepRA) which Random Access resources (e.g. preambles) are assigned to which features or feature sets (e.g. SDT or RedCap). 
According to the latest version of TS 38.331, the following parameters can be assigned to the features or feature combinations:
FeatureCombinationPreambles information element
-- ASN1START
-- TAG-FEATURECOMBINATIONPREAMBLES-START

FeatureCombinationPreambles-r17 ::=   SEQUENCE {
    featureCombination-r17                FeatureCombination-r17,
    startPreambleForThisPartition-r17     INTEGER (1..64),
    numberOfPreamblesPerSSB-ForThisPartition-r17 INTEGER (1..64),
    ssb-SharedRO-MaskIndex-r17            INTEGER (1..15)                                           OPTIONAL, -- Need S
    groupBconfigured-r17                  SEQUENCE {
        ra-SizeGroupA-r17                     ENUMERATED {b56, b144, b208, b256, b282, b480, b640,
                                                        b800, b1000, b72, spare6, spare5,spare4, spare3, spare2, spare1},
        messagePowerOffsetGroupB              ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
        numberOfRA-PreamblesGroupA            INTEGER (1..64)
    }                                                                                               OPTIONAL, -- Need S
    separateMsgA-PUSCH-Config-r17         MsgA-PUSCH-Config-r16                                     OPTIONAL, -- Cond MsgAConfigCommon
    msgA-RSRP-Threshold-r17               RSRP-Range                                                OPTIONAL, -- Need R
    rsrp-ThresholdSSB-r17                 RSRP-Range                                                OPTIONAL, -- Need R
    deltaPreamble-r17                     INTEGER (-1..6)                                           OPTIONAL, -- Need R
    ...
}

-- TAG-FEATURECOMBINATIONPREAMBLES-STOP
-- ASN1STOP

The following features are currently supported in the RACH partitioning framework: SDT, RedCap, coverage enhancements and slicing. 
According to TS 38.321, when selecting random access resources for a random access procedure, if at least one of the configured features is applicable to the random access procedure being initiated, the UE shall select the random access resources assigned to that feature or feature combination.
2.2 	Discussion: SON/MDT enhancements for RACH partitioning
We think that SON/MDT framework may benefit from certain enhancements for RACH partitioning, which would allow an operator to assign RACH resources to features and feature combinations in the most efficient way. 
The following use cases should be considered in the Rel-18 work on SON/MDT enhancements for RACH. Neither of them are error cases as such, but rather a suboptimal RACH partitioning configuration. Therefore, they are statistical in nature.
· Certain features for which RAN partitioning is configured by the network are not requested by UEs frequently enough to justify dedicated RACH resources
· Certain features which are requested by UE frequently do not have dedicated RACH resources 
To illustrate the first case, consider a network where SDT and RedCap features have RACH resources assigned to them as a feature combination. However, it may so happen that in the coverage of that particular cell most UEs happen to use SDT only and not use RedCap feature at all or rarely. It would be beneficial for the network to know this information so that the network may remove RedCap from that feature combination – this way the network would have a more precise information of which features UE are initiating random access for. SDT and RedCap are of course just examples used for illustration – this would be applicable to all features which are part of RACH partitioning. 
To illustrate the second case, consider a network where only SDT have RACH resources configured, however the UE needs to trigger random access for both SDT and RedCap. In this case the UE would select the random access resources in accordance with priorities as indicated in the featurePriorities IE. However, it would be beneficial for the network to know which feature set the UE would have preferred to indicate using RACH partitioning. SDT and RedCap are of course just examples used for illustration – this would be applicable to all features which are part of RACH partitioning.
Observation 1: it may be beneficial for the network to know which feature or features combination the UE would have preferred to use for that random access procedure. 
This information would be useful to the network regardless of whether the random access procedure was successful or not, as the intention would be to gather enough statistics to realize which feature combinations would benefit the most of RACH partitioning resource assignment. 
It may be argued that the network may be able to deduce this information independently and without UE assistance in the form of additional information in RA-Report. This is certainly true, however the additional burden on the UE to indicate which feature set triggered random access and which feature set the UE would have preferred is negligible, as the UE would have this information readily available. 
Proposal 1: consider enhancing RA-Report, and possibly also RLF-Report and SuccessHO-Report, by adding to RA-InformationCommon information indicating which feature set triggered random access and which feature set the UE would have preferred.
3	Conclusions and Proposals
Observation 1: it may be beneficial for the network to know which feature or features combination the UE would have preferred to use for that random access procedure. 
Proposal 1: consider enhancing RA-Report, and possibly also RLF-Report and SuccessHO-Report, by adding to RA-InformationCommon information indicating which feature set triggered random access and which feature set the UE would have preferred.
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