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Introduction

This contribution intends to further simplify the inclusion of multiple RA resource in RA report and discuss if contentionDetected is necessary for msg1-based SI request. 
Discussion
[Z170][Z171] Multiple RA resource sets information in RA report
--------------------------------------------------------------------------------------- From 38.331 starts ---------------------------------------------------------------------------------------
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 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:
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.

/*Partially omitted*/ 
UEInformationResponse message

-- ASN1START

-- TAG-UEINFORMATIONRESPONSE-START

UEInformationResponse-r16 ::=        SEQUENCE {

    rrc-TransactionIdentifier            RRC-TransactionIdentifier,

    criticalExtensions                   CHOICE {

        ueInformationResponse-r16            UEInformationResponse-r16-IEs,

        criticalExtensionsFuture             SEQUENCE {}

    }

}

*/Partially Omitted*/

RA-Report-r16 ::=                    SEQUENCE {

    cellId-r16                           CGI-Info-Logging-r16,

    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,

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

                                                    schedulingRequestFailure, noPUCCHResourceAvailable, sCellAdditionTAAdjestment,

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

perRAInfoList-r16                    PerRAInfoList-r16

}

*/Partially Omitted*/

-- TAG-UEINFORMATIONRESPONSE-STOP

-- ASN1STOP

--------------------------------------------------------------------------------------- From 38.331 ends ----------------------------------------------------------------------------------------

According to above description highlighted in yellow, the contention based resource will always be included in the RA report with CFRA resource is optionally included only if the contention free resource is different from contention based resource. However, according current specs the RA procedure can be performed solely on CFRA resource. The issue also exist for RA information included in RLF report.
Observation 1: CBRA resource is always included in RA report and RLF report (if RA information is included) while in current specs RA procedure cab be completed solely based on CFRA resource.

It is agreed in last meeting that the CFRA resource is separately included in the RA report and RLF report to allow inclusion of multiple RA resource. However there could be two understanding:

Opt1: CBRA and CFRA resource configuration is separately included in used.

Opt2: Use dedicated IE for CFRA resource if both CB/CF resource is used and at least one of the RA parameter is different.
If Option 1 is adopted, considering that RA can be completed based on CBRA resource only, CFRA resource only or CBRA resource and CFRA resource, therefore both CBRA resource configuration and CFRA resource configuration shall be optional. But with this option, the CBRA resource and CFRA resource could be included even when they share the same configuration.

Observation 2: If both CBRA and CFRA resource is included separately, then there could be redundant RA resource configuration included in RA report when the CBRA/CFRA resource share the same configuration.

In our understanding, to use different RA configuration between different RA resource pool is to increase the cell RACH capacity, if there is no capacity issue, NW can applied the same configuration in CBRA and CFRA resource. Even when different configuration is used not all the parameter, e.g. msg-FDM, msg1-SCS or msg1-FrequencyStart is different. Therefore to further reduce the RA report size, it is proposed that adopt option 2 to include the multiple RA resource. 

Observation 3: The CBRA and CFAR resource can only have partially different RA configuration, i.e., msg1-SCS, msg1-FDM and msg1-FrequencyStart. Therefore it can further help reduce the report size if only parameters with different value is included in the additional included RA resource.
If both CB/CF RA resource with different configuration is used in RA procedure,  one common IE is used to indicate the CBRA resource configuration, one dedicated IE is used to indicate the CFRA resource parameters with different value of that in the common IE. For example, if CBRA and CFRA have the same msg1-SCS value, but the msg1-FDM and msg1-FrequencyStart is different, then in the common IE will include the the following parameters: msg1-SCS, msg1-FDM, msg1-FrequencyStart, while in dedicated IE only msg1-FDM, msg1-FrequencyStart will present.

Proposal 1: If both CB/CF RA resource with different configuration is used in RA procedure, one common IE is used to indicate the CBRA resource configuration, while another dedicated IE is used to indicate the CFRA resource parameters with different value of that in the common IE. 
[Z173] contentionDetected for requestForOtherSI

Considering the contentionDetected flag and dlRSRPAboveThreshold for contention free RA based on SSB have already covered in the email discussion, in the following we only discuss whether the contentionDetected flag is needed for requestForOtherSI. 
---------------------------------------------------------------------------- From 38.321 starts -----------------------------------------------------------------------------------------------

5.1.4
Random Access Response reception

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:

/*Partially omitted*/ 
1>
else if a valid (as specified in TS 38.213 [6]) downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:

2>
if the Random Access Response contains a MAC subPDU with Backoff Indicator:

3>
set the PREAMBLE_BACKOFF to value of the BI field of the MAC subPDU using Table 7.2-1, multiplied with SCALING_FACTOR_BI.

2>
else:

3>
set the PREAMBLE_BACKOFF to 0 ms.

2>
if the Random Access Response contains a MAC subPDU with Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX (see clause 5.1.3):

3>
consider this Random Access Response reception successful.

2>
if the Random Access Response reception is considered successful:

3>
if the Random Access Response includes a MAC subPDU with RAPID only:

4>
consider this Random Access procedure successfully completed;

4>
indicate the reception of an acknowledgement for SI request to upper layers.
---------------------------------------------------------------------------- From 38.321 ends -----------------------------------------------------------------------------------------------

In NR, UE set contentionDetected flag to true based on procedure as defined in TS 38.321, which in our understanding is upon expiry of contention resolution timer and the UE consider the contention resolution is unsuccessful. If no RAR is received, then the contention resolution timer won’t be started, the after expiry of RAR window and the RA still not completed, UE will set contentionDetected as false and wait for BI time if configured before it goes back to resource selection procedure. Therefore, in our understanding, the contentionResolution flag is used to let NW understand this failed RA attempt is due to no RAR is received or due to failed contention resolution.

Observation 4: contentionResolution flag is used to let NW understand this failed RA attempt is due to no RAR is received or due to failed contention resolution, which will be set to true when contentionResolutionTimer expires, and set to false if no RAR received upon expiry of RAR window.

According to above description highlighted in yellow, in case of msg1-based SI request, the RA procedure ends when RAR containing the corresponding preamble index transmitted in Msg1 is received, therefore there is no contention resolution timer will be opened in this case, i.e, no contention resolution is performed for msg1-based SI request. In this case, the contentionDetected will be wrongly set to false even when the RAR is successfully received. To avoid misunderstanding of such flag in NW’s side and to avoid include meaningless flag at UE’s side, it is proposed that the contentionDetected flag is no required to be included when the ra-Purpose is set to requestForOtherSI.

Observation 5: For msg1-based SI request the RA procedure, the RA procedure ends upon reception of RAR, therefore there is no contention resolution timer will be started, in such case the contentionDetected flag can be wrongly set to true even when the RAR is successfully received.

Proposal 2: contentionDetected flag is no required to be included when the ra-Purpose is set to requestForOtherSI.
TPs to address above issue has been provided in the Annex.
Conclusion

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

[Z170][Z171] Multiple RA resource sets information in RA report

Observation 1: CBRA resource is always included in RA report and RLF report (if RA information is included) while in current specs RA procedure cab be completed solely based on CFRA resource.

Observation 2: If both CBRA and CFRA resource is included separately, then there could be redundant RA resource configuration included in RA report when the CBRA/CFRA resource share the same configuration.

Observation 3: The CBRA and CFAR resource can only have partially different RA configuration, i.e., msg1-SCS, msg1-FDM and msg1-FrequencyStart. Therefore it can further help reduce the report size if only parameters with different value is included in the additional included RA resource.

Proposal 1: If both CB/CF RA resource with different configuration is used in RA procedure, one common IE is used to indicate the CBRA resource configuration, while another dedicated IE is used to indicate the CFRA resource parameters with different value of that in the common IE.
[Z173] contentionDetected for requestForOtherSI

Observation 4: contentionResolution flag is used to let NW understand this failed RA attempt is due to no RAR is received or due to failed contention resolution, which will be set to true when contentionResolutionTimer expires, and set to false if no RAR received upon expiry of RAR window.

Observation 5: For msg1-based SI request the RA procedure, the RA procedure ends upon reception of RAR, therefore there is no contention resolution timer will be started, in such case the contentionDetected flag can be wrongly set to true even when the RAR is successfully received.

Proposal 2: contentionDetected flag is no required to be included when the ra-Purpose is set to requestForOtherSI.
TP to each RIL are provided as follows. Please note each TP only includes the change related to the issue discussed in the corresponding RIL.
Annex: TP to 38.331
[Z170]

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

2>
if msg1-FrequencyStart, msg1-FDM, msg1-SubcarrierSpacing of contention based random access resources is the same as that of contention free random access resource, or
2> if only one random access resource (e.g., either contention based or contention free) is utilized in the random-access procedure:
3> set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the corresponding random-access resources used in the successful random-access procedure in ra-ResourceCommon-r16; 

2>
else:

3> set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing in ra-ResourceCommon-r16 to indicate the contention based random-access resources used in the random-access procedure; 
3> if the msg1-FrequencyStart associated to contention free random-access resource is different from that associated to contention based random-access resource:

4> set the msg1-FrequencyStart associated to the corresponding contention-free random-access resources used in the random-access procedure in ra-ResourceDedicated-r16;
3> if the msg1-FDM associated to contention free random-access resource is different from that associated to contention based random-access resource:

4> set the msg1-FDM associated to the corresponding contention-free random-access resources used in the random-access procedure in ra-ResourceDedicated-r16;
3> if the msg1-SubcarrierSpacing associated to contention free random-access resource is different from that associated to contention based random-access resource:

4> set the msg1-SubcarrierSpacing associated to the corresponding contention-free random-access resources used in the random-access procedure in ra-ResourceDedicated-r16;
2>
set the raPurpose to include the purpose of triggering the random-access procedure;

[Z171]

Proposed change:

RA-Report-r16 ::=                    SEQUENCE {

    cellId-r16                           CGI-Info-Logging-r16,

    absoluteFrequencyPointA-r16          ARFCN-ValueNR,

    locationAndBandwidth-r16             INTEGER (0..37949),

subcarrierSpacing-r16                SubcarrierSpacing,
ra-ResourceCommon-r16             SEQUENCE {

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

    msg1-SubcarrierSpacing-r16        SubcarrierSpacing,

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

},

ra-ResourceDedicated-r16          SEQUENCE {

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

OPTIONAL,     
    msg1-SubcarrierSpacing-r16         SubcarrierSpacing







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



OPTIONAL,                    
    }










                            



     OPTIONAL,






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

                                                    schedulingRequestFailure, noPUCCHResourceAvailable, sCellAdditionTAAdjestment,

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

    perRAInfoList-r16                    PerRAInfoList-r16

}

*/Partially Omitted*/
	ra-ResourceCommon

This field is used to indicate the contention based or contention free random-access resource configuration used if only one random-access resource is utilized by the reported random-access procedure or when contention based and contention free random-access resource used have the same resource configuration. Otherwise this field is used to indicate the contention based random-access resource configuration utilized by the reported RA procedure.

	ra-ResourceDedicated
This field is used to indicate the contention free random-access resource configuration utilized by the reported RA procedure. This filed is optionally presented if both contention based and contention free random-access resource is used during the RA procedure and at least one of the following contention free random-access resource configuration: msg1-FrequencyStart, or msg1-SubcarrierSpacing or msg1-SubcarrierSpacing is different from that in ra-ResourceCommon. Otherwise this field is absent. If msg1-FrequencyStart or msg1-SubcarrierSpacing or msg1-SubcarrierSpacing in this IE is absent, the value of corresponding parameter indicated in ra-ResourceCommon will be used.


[Z173]

1st Change:

5.3.10.3
Detection of radio link failure
The UE shall:

/*Partially omitted*/ 
6>
set the parameters associated to individual random-access attempt in the chronological order of attmepts in the perRAInfoList as follows:

7>
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 radom-access attempts as follows:

8>
set the ssb-Index to include the SS/PBCH block index associated to the used random-access resource;

8>
set the numberOfPreamblesSentOnSSB to indicate the number of successive random access attempts associated to the SS/PBCH block; 
8>
for each random-access attempt performed on the random-access resource, include the following parameters in the chronological order of the random-access attempt:

9>
set contentionDetected as following if raPurpose is not equal to ‘requestForOtherSI’:
10> if contention resolution was not successful as specified in TS 38.321 [6] for the transmitted preamble:

11>
set the contentionDetected to true;

10> else:

11>
set the contentionDetected to false;

9>
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:

10>
set the dlRSRPAboveThreshold to true;

9>
else:

10>
set the dlRSRPAboveThreshold to false;

7>
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 radom-access attempts as follows:

8>
set the csi-RS-Index to include the CSI-RS index associated to the used random-access resource;

8>
set the numberOfPreamblesSentOnCSI-RS to indicate the number of successive random-access attempts associated to the CSI-RS; 
2nd Change:
UEInformationResponse message

-- ASN1START

-- TAG-UEINFORMATIONRESPONSE-START

*/Partially Omitted*/
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             OPTIONAL,        
    dlRSRPAboveThreshold-r16             BOOLEAN        
...

}

*/Partially Omitted*/
	RA-Report field descriptions

	absoluteFrequencyPointA

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

	cellID

This field indicates the CGI of the cell in which the associated random access procedure was performed.

	contentionDetected

This field is used to indicate that contention was detected for the transmitted preamble in the given random access attempt or not.This field is optionally included for random-access procedure whose raPurpose is not equal to requestForOtherSI. Otherwise this field is absent.
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