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1. Introduction

In previous meetings, RAN2 made the following agreements on SI Request optimization: 

In RAN2#112e, 
RAN2 agreed to investigate MDT and on-demand SI.

In RAN2#113e,


=>  UE records the on demand SI related information for following scenarios: 


1. Failed on-demand SI request


2. Successful on-demand SI request


1   One specific raPurpose is introduced for MSG3 based on demand SI request. 

In RAN2#113bis-e,

1
UE reports the SIBs that UE actually intends to request.

Both Msg1-based and Msg3-based SI request related information are supported.

In RAN2#114e,

For the content for on demand SI:
Include information to differentiate between Msg1-based or Msg3-based on-demand SI request. How to convey the information is FFS.
UE records intended SIBs for failed on-Demand SI request. FFS the successful case.

In RAN2#115e,

1
The UE includes the beam identifiers used to acquire the SI message(s) in the on-demand SI procedure related report. FFS: How to capture this information
2
Extend RA report for both successful and failure on-demand SI request. FFS: Whether successful one-demand SI request related scenario is included or not is postponed to RAN2#116 meeting.
This contribution will introduce details to extend the current RA Report, in order to support on-demand SI Request optimization. 
2.
Discussion
2.1 Extended RA Report 
In the current specification, the ASN.1 of the RA Report is extracted as follows:
RA-ReportList-r16 ::= SEQUENCE (SIZE (1..maxRAReport-r16)) OF RA-Report-r16
RA-Report-r16 ::=                    SEQUENCE {

    cellId-r16                           CHOICE {

        cellGlobalId-r16                     CGI-Info-Logging-r16,

        pci-arfcn-r16                        SEQUENCE {

            physCellId-r16                       PhysCellId,

            carrierFreq-r16                      ARFCN-ValueNR

        }

    },

    ra-InformationCommon-r16             RA-InformationCommon-r16                         OPTIONAL,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,

                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI,

                                                    spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},

    ...

}

In the field raPurpose, the indicator requestForOtherSI is used for MSG1 based on demand SI request. Furthermore, in RAN2#113e, RAN2 has ageed to introduce one specific raPurpose introduced for MSG3 based on-demand SI Request. Accordingly, it has been already achieved to differentiate between Msg1-based or Msg3-based on-demand SI Request. 
Observation 1: It has been already achieved to differentiate between Msg1-based or Msg3-based on-demand SI Request, together with the new raPurpose for MSG3-based on-demand SI Request.
In order to reuse the current RA Report even for the SI Request failures, a new indicator is required to indicate if on-demand SI Request succeeded or failed. For instance, the indicator would be set to TRUE:
for MSG1-based, when the received Random Access Response includes a MAC subPDU with RAPID only, or

for MSG3-based, when the acknowledgement for RRCSystemInfoRequest message is received from lower layers.
Proposal 1:  A new indicator is required to indicate if on-demand SI Request succeeded or failed.
In RAN2#113bis-e, RAN2 has agreed that UE reports the SIBs that UE actually intends to request for failed on-demand SI Request. The agreement would be useful even for successful on-demand SI Request. 
Proposal 2: UE reports the SIBs that UE actually intends to request both for failed and successful on-demand SI Request. And a new IE indicating the SIBs is introduced into the RA Report. 
The IE RA-InformationCommon has the information on the beam (SSB or CSI-RS) identifiers used for RA attempts. The information can be easily reused to indicate the beam identifiers used to acquire the SI message(s) in the on-demand SI procedure, without any modification. 
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-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                OPTIONAL,

    ...

}

Observation 2: The IE RA-InformationCommon can already include the information on the beam identifiers used to acquire the SI message(s) in the on-demand SI procedure. 

Thus, 
Proposal 3: No enhancement to report the beam identifiers used to acquire the SI message(s) in the on-demand SI procedure.
2.2 Further Information 
SI Request operation can be either via NUL or SUL. Since it is essential for the network to identify which uplink is used for SI request, for SI Request optimization, a new field indicating the used uplink is required in the RA Report.
Proposal 4: In the RA Report, an indicator is introduced to indicate if SI request was performed over either NUL or SUL.
In Rel-16 Positioning, PosSI messages and PosSIBs have been introduced. RAN2 is required to clarify if it’s in this scope. 
Proposal 5: RAN2 clarifies whether to also consider Positioning SI/SIB in SI request optimization.
Finally, RAN2 is required to discuss if new time information would be introduced, for instance, the following information could be helpful for SI Request optimization:
time elapsed since first msg1 transmisstion until the reception of the requested SI message(s), or

time elapsed since the reception of the requested SI message(s) (until retrieval of the corresponding RA Report).
Proposal 6: RAN2 discusses if new time information is required.
2.3 Dedicated SIB Request in RRC_CONNECTED
The connected UEs can perform SIB request by using DedicatedSIBRequest message. It would be beneficial for UE to include any information related to the Dedicated SIB Request, into RLF Report or MeasurementReport. On the other hand, RAN2 could postpone this topic to next release, while considering insufficient time units.
Proposal 7: Dedicated SIB Request optimization is not considered in this release. 
3. Conclusion

It is suggested that 
Proposal 1:  A new indicator is required to indicate if on-demand SI Request succeeded or failed.
Proposal 2: UE reports the SIBs that UE actually intends to request both for failed and successful on-demand SI Request. And a new IE indicating the SIBs is introduced into the RA Report. 

Proposal 3: No enhancement to report the beam identifiers used to acquire the SI message(s) in the on-demand SI procedure.
Proposal 4: In the RA Report, an indicator is introduced to indicate if SI request was performed over either NUL or SUL.
Proposal 5: RAN2 clarifies whether to also consider Positioning SI/SIB in SI request optimization.
Proposal 6: RAN2 discusses if new time information is required.
Proposal 7: Dedicated SIB Request optimization is not considered in this release. 
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