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1 Introduction
In this contribution, we address issues in RILs [S517] and [S520].
2 Discussion
[S517] Update ReportFeatureCombination with new features
With the introduction of feature specific RACH partitioning and the feature specific RACH parameters, many of the random access parameters that were previously cell specific have become FeatureCombination specific. SON/MDT algorithms also need to take care of this. For instance, the RAN configures the UE to start RACH access for a given beam starting from a pre-set transmission power level and ramping up such power at every step, in a pre-set way. By knowing the number of RACH access attempts towards a beam the CCO function, RAN also knows the transmission power used by the UE per attempt and deduces potential UL coverage issues in case RACH does not succeed [4]. Till R17, parameters such as powerrampingstep were cell specific. But with feature specific random access, they depend upon the used featurecombination. Thus the SON/MDT module in the network needs to know the exact featureCombination used, for even the basic SON/MDT features to work.  As two new features (eRedcap and msg1-repetition) are added in R18 RRC CR, ReportedFeatureCombination-r18 can be updated with them to solve this issue.Without this, UL coverage estimation will not only work, but also provide wrong conclusions about the UL power.  So we suggest to include eRedCap and msg1Repetition in ReportedFeatureCombination , as in TP1. Alternative will be to report all such parameters to the network in RA-InformationCommon, which is very complex and is not feasible/desirable/required now.
Observation 1: For SON functionalities like R16 UL coverage estimation to work, network need to know the exact FeatureCombination used, or UE need to report a lot more parameters. 
Proposal 1: Include eRedCap and msg1Repetition in ReportedFeatureCombination (as in TP1).
[S520] Issue for legacy SON/MDT when RA prioritisation for slicing is used
When the UE is configured with RA prioritization for slicing or RA prioritization for Access Identities, the powerrampingstep and backoff indicator depend on RA-Prioritization configured for slicing or AI. When both are configured, they depend on UE implementation or a configured flag. Hence RAN can’t know the transmission power used by the UE per attempt and deduces potential UL coverage issues in case RACH does not succeed unless it knows the RA-Prioritization parameters. 

Observation 2: Transmission power per RA is dependent on the RA prioritization parameters used by the UE.
Since the RA-Prioritization parameters are provided in system information, it would be sufficient if UE report whether it used slicing specific or AI specific RACH parameters for the RA, for the network to understand the RA behavior correctly.

Proposal 2: UE reports whether it has used slicing specific or AI specific RACH parameters for the RA (as in TP2).

3 Conclusion
In this section we discussed RILs [S517] and made the following observations and proposals.
Observation 1: For SON functionalities like R16 UL coverage estimation to work, network need to know the exact FeatureCombination used, or UE need to report a lot more parameters. 
Proposal 1: Include eRedCap and msg1Repetition in ReportedFeatureCombination (as in TP1).
Observation 2: Transmission power per RA is dependent on the RA prioritization parameters used by the UE.
Proposal 2: UE reports whether it has used slicing specific or AI specific RACH parameters for the RA (as in TP2).
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4 TP1
<begin>
5.7.10.5
RA information determination
The UE shall, for the last successfully completed or last failed random-access procedure, set the content in ra-InformationCommon as follows:

1>
if one or more of the features including RedCap and/or Slicing and/or SDT and/or MSG3 repetition and/or MSG1 repetitions and/or eRedCap are applicable for this random-access procedure as specified in clause 5.1.1b of TS 38.321[3]:

2>
set the triggeredFeatureCombination to indicate all the features triggering this random-access procedure as below:
3>
if this random-access procedure is triggered by RedCap, includes redCap;

3>
if this random-access procedure is triggered by SDT, includes smallData;

3>
if this random-access procedure is triggered by Msg3 repetition, includes msg3-Repetitions;
3>
if this random-access procedure is triggered by Msg1 repetitions, includes msg1-Repetitions;

3>
if this random-access procedure is triggered by eRedCap, includes eRedCap;
3>
if this random-access procedure is triggered by slicing, set nsag to the NSAG ID applied in the random-access procedure and set the triggered-S-NSSAI-List to include all the S-NSSAI(s) associated to the slices triggering the access attempt in the random-access procedure;

2>
if the value of used feature or combination of features is different from the triggeredFeatureCombination:

3>
set the usedFeatureCombination to indicate one or more features of FeatureCombination associated to the random-access resource used in the random-access procedure as below:

4>
if RedCap is part of the used FeatureCombination, include redCap;

4>
if SDT is part of the used FeatureCombination, include smallData;

4>
if Msg3 repetition is part of the used FeatureCombination, include msg3-Repetitions;
4>
if Msg1 repetitions is part of the used FeatureCombination, include msg1-Repetitions;

4>
if eRedCap is part of the used FeatureCombination, include eRedCap;

4>
if NSAG(s) is part of the used FeatureCombination, set NSAG-List to include the NSAG-ID(s) configured for the used FeatureCombination;

<end>
<begin>
ReportedFeatureCombination-r18 ::=   SEQUENCE {
    redCap-r18                           ENUMERATED {true}                                OPTIONAL,

    smallData-r18                        ENUMERATED {true}                                OPTIONAL,

    nsag-r18                             NSAG-List-r17                                    OPTIONAL,

    msg3-Repetitions-r18                 ENUMERATED {true}                                OPTIONAL,
    msg1-Repetitions-r18                 ENUMERATED {true}                                    OPTIONAL,  

    eRedCap-r18                          ENUMERATED {true}                                    OPTIONAL,  
    triggered-S-NSSAI-List-r18           SEQUENCE (SIZE (1..maxNrofS-NSSAI)) OF S-NSSAI   OPTIONAL
}
<end>
5 TP2

<begin>
5.7.10.5
RA information determination
The UE shall, for the last successfully completed or last failed random-access procedure, set the content in ra-InformationCommon as follows:

<unrelated text is removed>
1>
if at least one LBT failure indication has been received from lower layers during the random-access procedure:

2>
set the numberOfLBTFailures to indicate the total number of random-access attempts for which LBT failure indications have been received from lower layers in the random-access procedure.
1>
if UE has applied RA prioritization for slicing or AI:

2>
set the RA-PrioritizationUsed to indicate the RA-Prioritization that is used.
<end>
<begin>
RA-InformationCommon-r16 ::=         SEQUENCE {

    absoluteFrequencyPointA-r16          ARFCN-ValueNR,

    locationAndBandwidth-r16             INTEGER (0..37949),

    subcarrierSpacing-r16                SubcarrierSpacing,

    msg1-FrequencyStart-r16              INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,

    msg1-FrequencyStartCFRA-r16          INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,

    msg1-SubcarrierSpacing-r16           SubcarrierSpacing                                OPTIONAL,

    msg1-SubcarrierSpacingCFRA-r16       SubcarrierSpacing                                OPTIONAL,

    msg1-FDM-r16                         ENUMERATED {one, two, four, eight}               OPTIONAL,

    msg1-FDMCFRA-r16                     ENUMERATED {one, two, four, eight}               OPTIONAL,

    perRAInfoList-r16                    PerRAInfoList-r16,

    ...,

    [[

    perRAInfoList-v1660                  PerRAInfoList-v1660                              OPTIONAL

    ]],

    [[

    msg1-SCS-From-prach-ConfigurationIndex-r16  ENUMERATED {kHz1dot25, kHz5, spare2, spare1}  OPTIONAL

    ]],

    [[

    msg1-SCS-From-prach-ConfigurationIndexCFRA-r16  ENUMERATED {kHz1dot25, kHz5, spare2, spare1} OPTIONAL

    ]],

    [[

    msgA-RO-FrequencyStart-r17           INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,

    msgA-RO-FrequencyStartCFRA-r17       INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,

    msgA-SubcarrierSpacing-r17           SubcarrierSpacing                                OPTIONAL,

    msgA-RO-FDM-r17                      ENUMERATED {one, two, four, eight}               OPTIONAL,

    msgA-RO-FDMCFRA-r17                  ENUMERATED {one, two, four, eight}               OPTIONAL,

    msgA-SCS-From-prach-ConfigurationIndex-r17  ENUMERATED {kHz1dot25, kHz5, spare2, spare1}  OPTIONAL,

    msgA-TransMax-r17                    ENUMERATED {n1, n2, n4, n6, n8, n10, n20, n50, n100, n200}  OPTIONAL,

    msgA-MCS-r17                         INTEGER (0..15)                                   OPTIONAL,

    nrofPRBs-PerMsgA-PO-r17              INTEGER (1..32)                                  OPTIONAL,

    msgA-PUSCH-TimeDomainAllocation-r17  INTEGER (1..maxNrofUL-Allocations)               OPTIONAL,

    frequencyStartMsgA-PUSCH-r17         INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,

    nrofMsgA-PO-FDM-r17                  ENUMERATED {one, two, four, eight}               OPTIONAL,

    dlPathlossRSRP-r17                   RSRP-Range                                       OPTIONAL,

    intendedSIBs-r17                     SEQUENCE (SIZE (1..maxSIB)) OF SIB-Type-r17      OPTIONAL,

    ssbsForSI-Acquisition-r17            SEQUENCE (SIZE (1..maxNrofSSBs-r16)) OF SSB-Index    OPTIONAL,

    msgA-PUSCH-PayloadSize-r17           BIT STRING (SIZE (5))                            OPTIONAL,

    onDemandSISuccess-r17                ENUMERATED {true}                                OPTIONAL

    ]],

    [[

    usedFeatureCombination-r18           ReportedFeatureCombination-r18                   OPTIONAL,

    triggeredFeatureCombination-r18      ReportedFeatureCombination-r18                   OPTIONAL,

    attemptedBWP-InfoList-r18            SEQUENCE (SIZE (1..maxNrofBWPs)) OF AttemptedBWP-Info-r18  OPTIONAL,

    numberOfLBTFailures-r18              INTEGER (1..128)                                 OPTIONAL,

    perRAInfoList-v1800                  PerRAInfoList-v1800                              OPTIONAL,

    sdt-Failed-r18                       ENUMERATED {true}                                OPTIONAL,










RA-PrioritizationUsed



 ENUMERATED {nsag,AI}
    ]]

}
<skip unrelated content>

	RA-InformationCommon field descriptions

	absoluteFrequencyPointA

This field indicates the absolute frequency position of the reference resource block (Common RB 0).

	allPreamblesBlocked

This field is included when the all the preamble transmission attempts in the corresponding beam (SSB or CSI-RS) are blocked by failed LBT. Otherwise, the field is absent.

	attemptedBWP-InfoList

This field indicates locationAndBandwidth and subcarrierSpacing of all the BWPs in which the consistent LBT failures are triggered at the moment of successful RA completion.

	locationAndBandwidth

Frequency domain location and bandwidth of the bandwidth part associated to the random-access resources used by the UE.

	numberOfLBTFailures

This field is used to indicate the total number of preamble transmission attempts for which LBT failure indication is received in the RA procedure. If the number of LBT failure indications received from lower layers during the RA procedure exceeds or equals to 128, UE sets the field to 128.This field is optional present when there is at least one preamble transmission attempt for which LBT failure indication is received during the RA procedure, otherwise it is absent.

	perRAInfoList, perRAInfoList-v1660

This field provides detailed information about each of the random access attempts in the chronological order of the random access attempts. If perRAInfoList-v1660 is present, it shall contain the same number of entries, listed in the same order as in perRAInfoList-r16.

	sdt-Failed

This field is included when the RA report entry is included because of SDT and if the SDT transmission failed. Otherwise, the field is absent.

	subcarrierSpacing

Subcarrier spacing used in the BWP associated to the random-access resources used by the UE.

	triggeredFeatureCombination

One or more features (e.g., RedCap, Slicing, SDT and MSG3 repetition) that triggers the random-access procedure. When triggered feature is Slicing, UE includes all the S-NSSAIs associated to the slices triggering the access attempt in the random-access procedure.

	usedFeatureCombination

The feature or combination of features (e.g., redCap, smallData, nsag and msg3-Repetitions) associated to the used random-access resources as specified in TS 38.321[3].

	RA-PrioritizationUsed
Indicates if the NSAG specific or AI specific RA-Prioritization is used.


<end>
