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1 Introduction
On-demand SI acquisition is introduced in NR to reduce the broadcast resources consumption, where some SIBs are transmitted only when requested by UE, rather than always broadcasting. For a UE in RRC_IDLE and RRC_INACTIVE, MSG1 or MSG3 can be used to request corresponding SIBs, as indicated in SIB1.
This contribution will address the potential MDT enhancement for on-demand SI request.
2 Discussion 
During the study phase of Rel-16, RAN-centric data collection and utilization for LTE and NR, it was proposed by several companies to study the MDT enhancement for on-demand SI [1] [2] [3]. As observed in [2], there is a signalling overhead trade-off between UE triggered SI request method and network triggered periodically broadcasting SI method. Therefore, the reporting of on demand SI request related information, which could help the gNB to deduce the number of UEs that request the SI message, is helpful for the network side to optimize the signalling overhead for the SI message transmission, i.e. broadcasting or notBroadcasting.
Observation 1: The reporting of on demand SI request related information is helpful for the network side to optimize the signalling overhead for the SI message transmission.

Due to the time is limited in Rel-16, only MSG1 based on demand SI related reporting was normalized, by introducing the specific random-access purpose “requestForOtherSI” [4]:
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, requestForOtherSI,

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

}

raPurpose
This field is used to indicate the RA scenario for which the RA report entry is triggered. The RA accesses associated to Initial access from RRC_IDLE, transition from RRC INACTIVE and the MSG3 based SI request are indicated using the indicator 'accessRelated'. The indicator beamFailureRecovery is used in case of beam failure recovery failure in the SpCell [3]. The indicator reconfigurationWithSync is used if the UE executes a reconfiguration with sync. The indicator ulUnSynchronized is used if the random access procedure is initiated in a serving cell by DL or UL data arrival during RRC_CONNECTED when the timeAlignmentTimer is not running in the TAG of the concerned serving cell or by a PDCCH order [3]. The indicator schedulingRequestFailure is used in case of SR failures [3]. The indicator noSRPUCCHResourceAvailable is used when the UE has no valid SR PUCCH resources configured [3]. The indicator requestForOtherSI is used for MSG1 based on demand SI request.
By reporting the indication of requestForOtherSI, as well as the logged random-access resources, which are configured by following SI-RequestConfig information elements shows, the network side could deduce the number of UEs request for one specific notBroadcasting SI message. If lots of UE request for this notBroadcasting SI message, then gNB could change to broadcast it, which could reduce the signaling overhead of requesting for the SI message.
SI-RequestConfig information element
-- ASN1START

-- TAG–SI-REQUESTCONFIG-START

SI-RequestConfig::=                 SEQUENCE {

    rach-OccasionsSI                    SEQUENCE {

        rach-ConfigSI                       RACH-ConfigGeneric,

        ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

    }                                                                                                       OPTIONAL,   -- Need R

    si-RequestPeriod                    ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}       OPTIONAL,   -- Need R

    si-RequestResources                 SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources

}

SI-RequestResources ::=             SEQUENCE {

    ra-PreambleStartIndex               INTEGER (0..63),

    ra-AssociationPeriodIndex           INTEGER (0..15)                                                     OPTIONAL,   -- Need R

    ra-ssb-OccasionMaskIndex            INTEGER (0..15)                                                     OPTIONAL    -- Need R

}

-- ASN1STOP

-- TAG–SI-REQUESTCONFIG-STOP

	SI-RequestConfig field descriptions

	rach-OccasionsSI
Configuration of dedicated RACH Occassions for SI. If the field is absent, the UE uses the corresponding parameters configured in rach-ConfigCommon of the initial uplink BWP.

	si-RequestPeriod
Periodicity of the SI-Request configuration in number of association periods.

	si-RequestResources
If there is only one entry in the list, the configuration is used for all SI messages for which si-BroadcastStatus is set to notBroadcasting. Otherwise the 1st entry in the list corresponds to the first SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting, 2nd entry in the list corresponds to the second SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting and so on. Change of si-RequestResources should not result in system information change notification.


For MSG3 based on demand SI request, the similar logged information is beneficial for network side to decide whether to change the SI message from notBroadcasting to broadcasting, when lots of UEs request for this MSG3 based on demand SI message. Therefore, we propose that:
Proposal 1: UE reports to network the MSG3 based on demand SI request related information.
However, currently, the RA accesses associated to initial access from RRC_IDLE, transition from RRC INACTIVE and the MSG3 based SI request are indicated using the indicator 'accessRelated', which means network side has no idea to distinguish the MSG3 based SI request from the initial access from RRC_IDLE, as well as the transition from RRC INACTIVE. So, one specific raPurpose needs to be introduced for MSG3 based on demand SI request, so that the gNB could know the number of UEs request for MSG3 based on demand SI.
Proposal 2: One specific raPurpose is introduced for MSG3 based on demand SI request.

Furthermore, to help the network to know the exact SI messages that UE requests by MSG3, the list of requested SI messages that carried by RRCSystemInfoRequest message could also be logged. So that the gNB could decide which SI message should be transferred from on demand request to broadcasting.
RRCSystemInfoRequest message
-- ASN1START

-- TAG-RRCSYSTEMINFOREQUEST-START

RRCSystemInfoRequest ::=            SEQUENCE {

    criticalExtensions                  CHOICE {

        rrcSystemInfoRequest                RRCSystemInfoRequest-IEs,

        criticalExtensionsFuture-r16        CHOICE {

            rrcPosSystemInfoRequest-r16         RRC-PosSystemInfoRequest-r16-IEs,

            criticalExtensionsFuture            SEQUENCE {}

        }

    }

}

RRCSystemInfoRequest-IEs ::=    SEQUENCE {

    requested-SI-List                   BIT STRING (SIZE (maxSI-Message)),  --32bits

    spare                               BIT STRING (SIZE (12))

} 

RRC-PosSystemInfoRequest-r16-IEs ::=  SEQUENCE {

    requestedPosSI-List                   BIT STRING (SIZE (maxSI-Message)),  --32bits

    spare                                 BIT STRING (SIZE (11))

}

-- TAG-RRCSYSTEMINFOREQUEST-STOP

-- ASN1STOP

	RRCSystemInfoRequest-IEs field descriptions

	requested-SI-List
Contains a list of requested SI messages. According to the order of entry in the list of SI messages configured by schedulingInfoList in si-SchedulingInfo in SIB1, first bit corresponds to first/leftmost listed SI message, second bit corresponds to second listed SI message, and so on.

	requestedPosSI-List
Contains a list of requested SI messages. According to the order of entry in the list of SI messages configured by posSchedulingInfoList in posSI-SchedulingInfo in SIB1, first bit corresponds to first/leftmost listed SI message, second bit corresponds to second listed SI message, and so on.


Proposal 3: UE reports to network the list of requested SI messages that request by MSG3.
3 Conclusions
This contribution addresses the potential MDT enhancement for on-demand SI request. We made following observations and proposals:
Observation 1: The reporting of on demand SI request related information is helpful for the network side to optimize the signalling overhead for the SI message transmission.

Proposal 1: UE reports to network the MSG3 based on demand SI request related information.
Proposal 2: One specific raPurpose is introduced for MSG3 based on demand SI request.

Proposal 3: UE reports to network the list of requested SI messages that request by MSG3.
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