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Introduction
In RAN2 #112-e meeting, the following agreements were achieved [1]:
Agreements:

Confirm that the information included in Rel-16 RA report which also applied to 2-step RA at least contains:
	Cell ID of the cell in which the RA is performed 
	RA purpose
	Frequency information of the BWP where RA is performed
	Frequency information of RA resources
	Number of preambles sent on an SSB
	Beam index
	Contention detection per RA attempt
	Beam quality indication. FFS on the details.
	

Agreements:
At least following RACH frequency related information should be included in RACH report for optimization of 2-step RACH:
	msgA-FrequencyStart-r17
	msgA-FrequencyStartCFRA-r17
	msgA-SubcarrierSpacing-r17
	msgA-SubcarrierSpacingCFRA-r17
	msgA-FDM-r17
	msgA-FDMCFRA-r17
In RAN2 #113-e meeting, the following agreements were approved [2]:
Agreements

2-step RA related SON:
1	The reporting granularity of whether the DL beam quality, associated to the used 2 step RA resource, is above or below the msgA-RSRP-ThresholdSSB is per-RA-attempt.
2	The RA report includes an indication that enables the network to know that the fallback from 2 step RA to 4 step RA was performed by the UE. FFS: Implicit vs explicit indication.
3	Choose ‘per RA procedure’ for the granularity of RA type (2 step RA vs 4 step RA) indication. FFS: Implicit vs explicit indication.

Agreement:
	UE includes the measured RSRP of DL pathloss reference obtained just before performing RACH procedure in 2step RA report. FFS how to reduce the report overhead.
In RAN2 #113bis-e meeting, the following agreements were made [3]:
Agreements
1	The RA report includes an explicit indication per RA attempt that enables the network to know that the fallback from 2-step RA to 4-step RA was performed by the UE.

2	RAN2 already agreed “UE includes the measured RSRP of DL pathloss reference obtained just ‎before performing RACH ‎procedure in 2step RA report. FFS how to reduce the report ‎overhead.‎”
[bookmark: _GoBack]According to agreements of previous meeting, the main information has been agreed to be included in RACH report, e.g. 2-step RACH frequency/resource related information, DL beam quality of 2-step RACH, measured RSRP of DL pathloss reference and fallback indication. For the left issues of the RA type, there is no consensus on this. Since RA type indication may be decided based on the signaling model and RA report structure decision, this document first discuss the signalling model and RA report. Meanwhile, the reason of RA attempt failure for 2-step RA and 4-step RA may also be included RA report to help the network to optimize the RA procedure.
Therefore, this contribution discusses the following aspects:
1) Signalling model and RA report structure
2) The explicit/implicit indication of RA type
3) The reason of RA attempt failure for 2-step RA and 4-step RA 
Discussion
[bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK11][bookmark: OLE_LINK10]Signalling model and RA report structure
In RAN2 #113-e meeting, introduction of ellipses (‘…’) in the RA report in a NBC way was agreed to extend RA report, which made it possible to include 2-step RA related information in RA-Report-r16 [4]. There are two options to introduce the 2-step RA related information in RA-Report-r16: 
· option 1: introduce a new field ra-InformationCommon2setp-r17 to include the 2-step RA related information;
· [bookmark: OLE_LINK25][bookmark: OLE_LINK26]option 2: enhance  ra-InformationCommon-r16 to include the 2-step RA related information. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]For the option 1, the RA report structure may be as following:
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},
...,
[[
ra-InformationCommon2step-r17             RA-InformationCommon2step-r17                         OPTIONAL
]]
}

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,
    ...
}

RA-InformationCommon2step-r17 ::=         SEQUENCE {
    absoluteFrequencyPointA-r17          ARFCN-ValueNR       OPTIONAL,
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]    locationAndBandwidth-r17             INTEGER (0..37949)     OPTIONAL,
    subcarrierSpacing-r17                SubcarrierSpacing      OPTIONAL,
    msgA-FrequencyStart-r17              INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,
    msgA-FrequencyStartCFRA-r17          INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,
    msgA-SubcarrierSpacing-r17           SubcarrierSpacing                                OPTIONAL,
    msgA-SubcarrierSpacingCFRA-r17       SubcarrierSpacing                                OPTIONAL,
    msgA-FDM-r17                         ENUMERATED {one, two, four, eight}               OPTIONAL,
    msgA-FDMCFRA-r17                     ENUMERATED {one, two, four, eight}               OPTIONAL,
    perRAInfoList-r17                    PerRAInfoList-r16,
    ...
}
For the option 2, the IE RA-InformationCommon-r16 structure may be as following: 
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,
  
 ...,
[[
msgA-FrequencyStart-r17              INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,
    msgA-FrequencyStartCFRA-r17          INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,
    msgA-SubcarrierSpacing-r17           SubcarrierSpacing                                OPTIONAL,
    msgA-SubcarrierSpacingCFRA-r17       SubcarrierSpacing                                OPTIONAL,
    msgA-FDM-r17                         ENUMERATED {one, two, four, eight}               OPTIONAL,
    msgA-FDMCFRA-r17                     ENUMERATED {one, two, four, eight}               OPTIONAL
]]
}
For a 2-step RA attempt with fallback to 4-step RA, the explicit fallback indication should be included in PerRAAttemptInfo-r16, therefore the above two options can reuse the IE of PerRAInfoList-r16 with the extension of PerRAAttemptInfo-r16. 
For option 1, to avoid redundancy, the fields of absoluteFrequencyPointA-r17/locationAndBandwidth-r17/subcarrierSpacing-r17 should be set to optional.  A new field of perRAInfoList-r17 should be introduced to include the 2-step RA only content.
For option 2, only the 2-step RA related frequency/resource information is needed to be extended, and the field of perRAInfoList-r16 could be reused for 2-step RA.
Although both options can work well, the entries in PerRAInfoList-r16 of option 2 can be listed in time order, i.e. the 2-step attempts will be listed in front of the 4-step attempts. For the option 1, the 2-step RA attempts and the 4-step RA attempts related information in one 2-step RA procedure are recorded in different fields. Considering readability and simplicity of RA report structure, we prefer option 2.
Proposal 1: Enhance ra-InformationCommon-r16 to include the 2-step RA related information.
The explicit/implicit indication of RA type
In RAN2 #113-e meeting, per RA procedure is choosed for the granularity of RA type (2 step RA vs 4 step RA) indication. The content in IE RA-Report-r16 or in IE of RA-InformationCommon-r16 could reflect the RA type information in the granularity of per RA procedure. When the UE performs the 2-step RA, the 2-step RA related frequency/resource information is included in ra-InformationCommon. Therefore, the RA type performed by UE can be known by network according to whether the 2-step RA related frequency/resource information is present. Meanwhile, whether the measured RSRP of DL pathloss reference obtained just before performing RACH procedure is in 2-step RA report, which can also help the network to deduce the RA type.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 2: RA type ‎per RA procedure is known ‎implicitly by NW.
The reason of RA attempt failure for 2-step RA and 4-step RA 
In one RA procedure, there are two reasons may cause the RA attempt failure, one is the RAR reception unsuccessful, i.e. ra-ResponseWindow or msgB-ResponseWindow expires; the other is the contention resolution unsuccessful for 4-step RA or for 2-step RA with fallback to 4-step RA. Therefore, including the reason of failure RA attempt can help the network to optimize the RA procedure.
Proposal 3: Including the reason of RA attempt failure for 2-step RA and 4-step RA in RA report.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Proposal 1: Enhance ra-InformationCommon-r16 to include the 2-step RA related information.
Proposal 2: RA type ‎per RA procedure is known ‎implicitly by NW.
Proposal 3: Including the reason of RA attempt failure for 2-step RA and 4-step RA in RA report.
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