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Introduction

This contribution intends to further simplified the inclusion of multiple RA resource in RA report and RLF report. And Alignment the RA information included in several report to avoid redundant sections being included in specs.  
Discussion
[Z168][Z172] Alignment of RA information between RLF report and RA report

-------------------------------------------------------------------------------------- From 38.331 starts ------------------------------------------------------------------------------------

5.3.5.8.3
T304 expiry (Reconfiguration with sync Failure)

The UE shall:

if T304 of the MCG expires:

/*Partially omitted*/ 
3>
set the c-RNTI to the C-RNTI used in the source PCell;

3>
set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources used in reconfigurationWithSync procedure;

3>
set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources used in reconfigurationWithSync procedure;

3>
set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to contention based the random-access resources used in reconfigurationWithSync procedure;

3>
set perRAInfoList to indicate random access failure information as specified in 5.3.10.3;

3>
if the msg1-FrequencyStart, msg1-FDM, msg1-SubcarrierSpacing of contention free random access resources are configured differently than corresponding contention based random access resources and if these random access resources are used as part of the successfully executed random access procedure;

4>
set the msg1-FrequencyStartCFRA, msg1-FDMCFRA and msg1-SubcarrierSpacingCFRA associated to the contention free random-access resources used in reconfigurationWithSync procedure;
/*Partially omitted*/ 
5.3.10.3
Detection of radio link failure
The UE shall:

/*Partially omitted*/ 
5>
set the c-RNTI to the C-RNTI used in the PCell;

5>
set the rlf-Cause to the trigger for detecting radio link failure in accordance with clause 5.7.10.4;

5>
if the rlf-Cause is set to randomAccessProblem or beamFailureRecoveryFailure:

6>
set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources used in the unsuccessful random-access procedure that led to radio link failure;

6>
set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources used in the unsuccessful random-access procedure that led to radio link failure;

6>
set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the contention based random-access resources used in the unsuccessful random-access procedure that led to radio link failure; 
6>
if the msg1-FrequencyStart, msg1-FDM, msg1-SubcarrierSpacing of contention free random access resources are configured differently than corresponding contention based random access resources and if these random access resources are used as part of the successfully executed random access procedure;

7>
set the msg1-FrequencyStartCFRA, msg1-FDMCFRA and msg1-SubcarrierSpacingCFRA associated to the contention free random-access resources used in the unsuccessful random-access procedure that led to radio link failure;

/*Partially omitted*/ 
5.7.10.4
Actions upon successful completion of random-access procedure

Upon successfully performing 4 step random access procedure, he UE shall: 
/*Partially omitted*/ 
2>
set the cellId to the global cell identity and the tracking area code of the cell in which the random-access procedure was performed;

2>
set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources used in the successful random-access procedure;

2>
set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources used in the successful random-access procedure;

2>
set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the contention based random-access resources used in the successful random-access procedure; 
2>
set the raPurpose to include the purpose of triggering the random-access procedure;

2>
if the msg1-FrequencyStart, msg1-FDM, msg1-SubcarrierSpacing of contention free random access resources are configured differently than corresponding contention based random access resources and if these random access resources are used as part of the successfully executed random access procedure;

3>
set the msg1-FrequencyStartCFRA, msg1-FDMCFRA and msg1-SubcarrierSpacingCFRA associated to the contention free random-access resources used in the successful random-access procedure;
2>
set the parameters associated to individual random-access attempt in the chronological order of attempts in the perRAInfoList as specified in 5.3.10.3:
-------------------------------------------------------------------------------------- From 38.331 ends -------------------------------------------------------------------------------------
It can be observed from above highlighted description that the same description of RA related information setting is used for many place in the specs, including RLF report content determination and RA report content determination.
Considering that the RA information included in RLF report and RA report is the same, to avoid duplicated of IEs, it is suggested to have use a common IE, e.g. RA-InformationCommon to indicate the RA related information, including BWP configuration,RA resource information and perRA-InfoList. Moreover, in the procedure part, the setting of such RA information is also the same between RLF report and RA report. In order to simplify the specs and avoid redundant description, it is suggested to have independent section to describe the setting of RA failure information and RA successful information in subclause 5.7.10.5. 

Observation 1: Although the RA information is the same between RLF report and RA report, it is currently separately described in RLF report and RA report which leads to redundant description in specs.
Proposal 1: One common IE, e.g. RA-InformationCommon is used to indicate the RA related information, i.e., BWP configuration,RA resoource information and perRA-InfoList.
Proposal 2: To create a new subclause 5.7.10.5 for determination of RA information in RA report or RLF report, and put the reference at corresponding section.
Conclusion

Based on the above discussion, we have following observations and proposals:

[168][Z172] Alignment of RA information between RLF report and RA report
Observation 1: Although the RA information is the same between RLF report and RA report, it is currently separately described in RLF report and RA report which leads to redundant description in specs.
Proposal 1: One common IE, e.g. RA-InformationCommon is used to indicate the RA related information, i.e., BWP configuration,RA resoource information and perRA-InfoList.
Proposal 2: To create a new subclause 5.7.10.5 for determination of RA information in RA report or RLF report, and put the reference at corresponding section.
Annex: TP to 38.331
[Z168]

5.3.5.8.3
T304 expiry (Reconfiguration with sync Failure)

The UE shall:

if T304 of the MCG expires:

/*Partially omitted*/ 
3>
set the timeConnFailure to the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync;

3>
set the connectionFailureType to hof;

3>
set the c-RNTI to the C-RNTI used in the source PCell;

3>
set the the ra-InformationCommon-r16 to include the random-access related information as described in subclause 5.7.10.5;






[Z172]

1st Change:

5.3.10.3
Detection of radio link failure
The UE shall:
/*Partially omitted*/ 
5>
set the rlf-Cause to the trigger for detecting radio link failure in accordance with clause 5.7.10.4;

5>
if the rlf-Cause is set to randomAccessProblem or beamFailureRecoveryFailure:

6>
set the content of ra-InformationCommon-r16 as described in subclause 5.7.10.5.




















2nd Change:
5.7.10.4
Actions upon successful completion of random-access procedure

Upon successfully performing 4 step random access procedure, the UE shall: 
1>
if the number of RA-Report stored in the RA-ReportList is less than 8, then append the following contents associated to the successfully completed random-access procedure as a new entry in the VarRA-Report:

2>
if the list of EPLMNs has been stored by the UE:

3>
if the RPLMN is included in plmn-IdentityList stored in VarRA-Report:
4>
set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);
3>
else:
4>
clear the information included in VarRA-Report;
4>
set the plmn-IdentityList to the list of EPLMNs stored by the UE (i.e. includes the RPLMN);

2>
else:

3>
set the plmn-Identity, in plmn-IdentityList, to the PLMN selected by upper layers from the PLMN(s) included in the plmn-IdentityList in SIB1;

2>
set the cellId to the global cell identity and the tracking area code of the cell in which the random-access procedure was performed;
2> set the ra-InformationCommon-r16 as specified in subclause 5.7.10.5.







The UE may discard the random access report information, i.e. release the UE variable VarRA-Report, 48 hours after the last successful random access procedure related information is added to the VarRA-Report.

2nd change:
5.7.10.5
RA information determination for RA report and RLF report

The UE shall set the content in ra-InformationCommon-r16 as follows:

1>
set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources used in the random-access procedure;

1>
set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources used in the random-access procedure;

1>
set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the contention based random-access resources used in the random-access procedure; 
1>
set the raPurpose to include the purpose of triggering the random-access procedure;

1>
if the msg1-FrequencyStart, msg1-FDM, msg1-SubcarrierSpacing of contention free random access resources are configured differently than corresponding contention based random access resources and if these random access resources are used as part of the random access procedure;

2>
set the msg1-FrequencyStartCFRA, msg1-FDMCFRA and msg1-SubcarrierSpacingCFRA associated to the contention free random-access resources used in the random-access procedure;
1>
set the parameters associated to individual random-access attempt in the chronological order of attempts in the perRAInfoList as follows:

2>
if the random-access resource used is associated to a SS/PBCH block, set the associated random-access parameters for the successive random-access attempts associated to the same SS/PBCH block for one or more random-access attempts as follows:

3> set the ssb-Index to include the SS/PBCH block index associated to the used random-access resource;

3> set the numberOfPreamblesSentOnSSB to indicate the number of successive random access attempts associated to the SS/PBCH block; 
3> for each random-access attempt performed on the random-access resource, include the following parameters in the chronological order of the random-access attempt:

4> if contention resolution was not successful as specified in TS 38.321 [6] for the transmitted preamble:

5> set the contentionDetected to true;

4> else:   
5> set the contentionDetected to false;

4> if the SS/PBCH block RSRP of the SS/PBCH block corresponding to the random-access resource used in the random-access attempt is above rsrp-ThresholdSSB:

5> set the dlRSRPAboveThreshold to true;

4> else:

5> set the dlRSRPAboveThreshold to false;

2>
else if the random-access resource used is associated to a CSI-RS, set the associated random-access parameters for the successive random-access attempts associated to the same CSI-RS for one or more random-access attempts as follows:

3> set the csi-RS-Index to include the CSI-RS index associated to the used random-access resource;

3> set the numberOfPreamblesSentOnCSI-RS to indicate the number of successive random-access attempts associated to the CSI-RS.
3rd Change
–
UEInformationResponse
The UEInformationResponse message is used by the UE to transfer information requested by the network.

Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)
RLC-SAP: AM

Logical channel: DCCH

Direction: UE to network

UEInformationResponse message

-- ASN1START

-- TAG-UEINFORMATIONRESPONSE-START

*/Partially Omitted*/

RA-ReportList-r16 ::= SEQUENCE (SIZE (1..maxRAReport-r16)) OF RA-Report-r16
RA-Report-r16 ::=                    SEQUENCE {

    cellId-r16                           CGI-Info-Logging-r16,

    ra-InformationCommon-r16          RA-InformationCommon-r16,








    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,

                                                    schedulingRequestFailure, noPUCCHResourceAvailable, sCellAdditionTAAdjestment,

                                                    requestForOtherSI, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},

  
}

RA-InformationCommon-r16 ::=           SEQUENCE {

    absoluteFrequencyPointA-r16          ARFCN-ValueNR                   

    locationAndBandwidth-r16             INTEGER (0..37949)              

    subcarrierSpacing-r16                SubcarrierSpacing               

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

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


OPTIONAL,

    msg1-SubcarrierSpacing-r16           SubcarrierSpacing,

    msg1-SubcarrierSpacingCFRA-r16       SubcarrierSpacing




OPTIONAL,

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

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




OPTIONAL,





    perRAInfoList-r16                    PerRAInfoList-r16

}

PerRAInfoList-r16 ::= SEQUENCE (SIZE (1..200)) OF PerRAInfo-r16

PerRAInfo-r16 ::=                    CHOICE {

    perRASSBInfoList-r16                 PerRASSBInfo-r16,
    perRACSI-RSInfoList-r16              PerRACSI-RSInfo-r16

}

PerRASSBInfo-r16 ::=                 SEQUENCE {

    ssb-Index-r16                        SSB-Index,

    numberOfPreamblesSentOnSSB-r16       INTEGER (1..200),

    perRAAttemptInfoList-r16             PerRAAttemptInfoList-r16

}

PerRACSI-RSInfo-r16 ::=              SEQUENCE {

    csi-RS-Index-r16                     CSI-RS-Index,

    numberOfPreamblesSentOnCSI-RS-r16    INTEGER (1..200)

}

PerRAAttemptInfoList-r16 ::=         SEQUENCE (SIZE (1..200)) OF PerRAAttemptInfo-r16

PerRAAttemptInfo-r16 ::=             SEQUENCE {

    contentionDetected-r16               BOOLEAN,

    dlRSRPAboveThreshold-r16             BOOLEAN,

    ...

}

RLF-Report-r16 ::=                   CHOICE {

    nr-RLF-Report-r16                    SEQUENCE {

        measResultLastServCell-r16           MeasResultRLFNR-r16,

        measResultNeighCells-r16             SEQUENCE {

            measResultListNR-r16                 MeasResultList2NR-r16       OPTIONAL,

            measResultListEUTRA-r16              MeasResultList2EUTRA-r16    OPTIONAL

        }                                                OPTIONAL,

        c-RNTI-r16                           RNTI-Value,

        previousPCellId-r16                  CGI-Info-Logging-r16    OPTIONAL,

        failedPCellId-r16                    CHOICE {

            cellGlobalId-r16                     CGI-Info-Logging-r16,

            pci-arfcn-r16                        SEQUENCE {

                physCellId-r16                       PhysCellId,

                carrierFreq-r16                      ARFCN-ValueNR

            }

        }, 
        reestablishmentCellId-r16            CGI-Info-Logging-r16            OPTIONAL,

        timeConnFailure-r16                  INTEGER (0..1023)               OPTIONAL,

        timeSinceFailure-r16                 TimeSinceFailure-r16,

        connectionFailureType-r16            ENUMERATED {rlf, hof}, 
        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,

                                                         beamFailureRecoveryFailure, spare4, spare3, spare2, spare1},

        locationInfo-r16                     LocationInfo-r16                OPTIONAL,










        noSuitableCellFound-r16              ENUMERATED {true}               OPTIONAL,

        ra-InformationCommon-r16          RA-InformationCommon-r16          OPTIONAL,
    },

    eutra-RLF-Report-r16                 SEQUENCE {

        failedPCellId-EUTRA                  CGI-InfoEUTRALogging,

        measResult-RLF-Report-EUTRA-r16      OCTET STRING
    }

}
*/Partially Omitted*/

MobilityHistoryReport-r16 ::= VisitedCellInfoList-r16
-- TAG-UEINFORMATIONRESPONSE-STOP

-- ASN1STOP

	RA-Report field descriptions

	ra-InformationCommon

This field is used to indicate the common random-access related information between RA-report and RLF-report. For RA report, this field is mandatory presented. For RLF-report, this field is optionally included when connectionFailureType is set to ‘hof’ or when connectionFailureType is set to ‘rlf’ and the rlf-Cause equals to ‘randomAccessProblem’ or ‘beamRecoveryFailure’; otherwise this field is absent.


Reference

TS 38.331
2

