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1	Introduction
Related to 2-step RA, the following agreements were taken in RAN2#114-e:

From RAN2#114-e:

1	If a RA procedure switching from 2-step RA to 4-step RA occurs, one RA report entry is used to convey RA information for 2-step RA and 4-step RA attempts. 

2 	To introduce 2-step RACH related information in RACH report:
	enhance the legacy field ra-InformationCommon to include 2-step RA related information. FFS the detailed information.

Further issues that were left as FFS were captured in the email discussion [1] [2], and will be discussed in this contribution. 
[bookmark: _Ref178064866]2	Discussion
In the RAN2 #115 meeting it is agreed that all the 2-step and 4-step RA attempts are included in the same ra-InformationCommon. The network deduces from the information included in the RA-InformationCommon, e.g. by the presence of msgA-specific information and/or msg1-specific information, whether the UE performed 2-step RA and/or 4-step RA.
In case the UE performed a switch from 2-step to 4-step RA, there will be mix of 2-step and 4-step attempts in the perRAInfoList. Hence, the network cannot determine whether a certain RA attempt in the perRAInfoList is 2-step RA related or 4-step RA related. Therefore, there is the need to at least include a new flag indicating the last RA attempt before the switch, so that the network can distinguish the 2step attempts from the 4step attemps in the perRAInfoList. This flag is logged by the UE when switch between 2-step and 4-step RA happens. This could be done for example by introducing:
1. a “switch” flag in the RA-InformationCommon, indicating the last entry of the RA attempt in perRAInfoList before the switch, or
2. an indication of the maximum number of configured msgA attempts, i.e. msgA-TransMax, so that the network can infer the last entry of the RA attempt in perRAInfoList before the switch. 

[bookmark: _Toc79090290]Introduce a new field in the RA-InformationCommon, to aid the network to distinguish the 2-step RA attempts from the 4-step RA attempts in the perRAInfoList, 
[bookmark: _Toc79090291]RAN2 to discuss whether this field should be:
a. [bookmark: _Ref78550977][bookmark: _Toc79090292]a “switch” flag, indicating the last entry of the RA attempt in perRAInfoList before the switch, or
b. [bookmark: _Toc79090293]an indication of the maximum number of configured msgA attempts, i.e. msgA-TransMax, from which the network can infer the last entry of the RA attempt in perRAInfoList before the switch. 

In our view option a above is more future proof. Today, the switch to 4-step can only occur when the UE reaches the maximum number of msgA attempts, hence Option 2 would be enough for the time being. However, in case RAN2 decides in future to enable different switching rules, e.g. network-driven or radio quality-driven, the switch to 4-step may then occur before the UE reaches the maximum number of msgA attempts.
The ASN.1 structure is illustrated in the 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-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,
	swtichTo4StepAttempt			INTEGER (0..200)     OPTIONAL,
	]]



}


2.3 Other possible parameter
Some companies have proposed to include MsgA PUSCH size in the 2-step feedback information. We note that the MsgA PUSCH size can also be derived by the following options, both requiring less overhead than the explicit MsgA PUSCH size:
One option is an indication of whether the UE’s preamble was selected from preamble group A or group B, which would also facilitate optimizing the division of the contention-based preambles into group A and B and the associated MsgA PUSCH configuration.
[bookmark: _Toc61520462][bookmark: _Toc79090297]Whether the UE used a preamble from preamble group A or B can aid the network to optimize the preamble group A/B configuration. 
The selection of preamble group A or B depends on the experienced pathloss, the amount of pending UL data. If the pathloss is too great or the size of the pending data is small enough to fit in the MsgA PUSCH allocation size configured for preamble group A, the UE will select a preamble from preamble group A. There may thus be two different reasons for not selecting preamble group B and which one that is the prevailing reason may impact which type of optimization the network may consider.
Therefore, the reason that caused a UE to select a certain preamble group is important for the network to know. For instance, if the UE selected preamble group A because of too large pathloss, even though the amount of data available for transmission in MsgA PUSCH is greater than ra-MsgA-SizeGroupA, the network may attempt to change the msgA-PreambleReceivedTargetPower parameter to boost the UE power. Otherwise, if the amount of data available for MsgA PUSCH transmission was smaller than ra-MsgA-SizeGroupA and the pathloss was small, this may be an indication to the network to reduce the number of preambles in preamble group B (or even completely remove preamble group B).
[bookmark: _Toc61520463][bookmark: _Toc79090298]The reason (i.e. large pathloss or small amount of data) for selection of preamble group A, when both preamble group A and B are configured, is useful for the network to know. 
In light of above, we propose to include information to retrieve the preamble group and also pathloss and msgA PUSCH size information.
[bookmark: _Toc61553446][bookmark: _Toc79090294]Include information to allow the network to retrieve the preamble group used by the UE.
[bookmark: _Toc79090295]RAN2 to consider including indication of whether the payload size is above or below the ra-MsgA-SizeGroupA threshold, and indication of whether the pathloss is above or below the pathloss threshold for group A/B selection.
Some potentially useful information that is currently missing in the RA-Report is which MsgA PUSCH resource (in terms of time/frequency resource and DMRS configuration) the UE used for a MsgA transmission in a 2-step RA attempt. With such information, the network could for instance determine statistics on the quality of different MsgA PUSCH resources, e.g. to identify MsgA PUSCH resources that are more interfered than others. The same could be said about knowledge of the PRACH occasion that was used.
[bookmark: _Ref71557947][bookmark: _Toc79090299]Knowledge of the MsgA PUSCH resource the UE used during a 2-step RA attempt can be useful input to SON algorithms. The same reasoning may be applied to knowledge of the PRACH occasion the UE used. 
For instance, the UE could include the index of the MsgA PUSCH resource it used in the PerRAAttemptInfo IE, which would also enable the network to further derive the preamble index, preamble group and PRACH occasion the UE used, by running the algorithm for preamble index/PRACH occasion to MsgA PUSCH resource mapping backwards as specified in TS 38.213.
[bookmark: _Toc79090300]Inclusion of a single additional parameter in the PerRAAttemptInfo IE enables the network to derive the MsgA PUSCH resource, preamble index, preamble group and PRACH occasion the UE used. 
Apparently, it is possible to significantly enrich the network’s information about the UE’s RA attempts with a very small increase of the signaling overhead.
[bookmark: _Toc79090296]Include in the PerRAAttemptInfo IE an indication of the MsgA PUSCH resource the UE used in a 2-step RA attempt (e.g. by specifying an indexing rule for MsgA PUSCH resources), thereby enabling the network to additionally derive the preamble index, preamble group and PRACH occasion the UE used.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In the previous sections we made the following observations: 
Observation 1	Whether the UE used a preamble from preamble group A or B can aid the network to optimize the preamble group A/B configuration.
Observation 2	The reason (i.e. large pathloss or small amount of data) for selection of preamble group A, when both preamble group A and B are configured, is useful for the network to know.
Observation 3	Knowledge of the MsgA PUSCH resource the UE used during a 2-step RA attempt can be useful input to SON algorithms. The same reasoning may be applied to knowledge of the PRACH occasion the UE used.
Observation 4	Inclusion of a single additional parameter in the PerRAAttemptInfo IE enables the network to derive the MsgA PUSCH resource, preamble index, preamble group and PRACH occasion the UE used.
 Based on the discussion in the previous sections we propose the following:
Proposal 1	Introduce a new field in the RA-InformationCommon, to aid the network to distinguish the 2-step RA attempts from the 4-step RA attempts in the perRAInfoList,
Proposal 2	RAN2 to discuss whether this field should be:
a.	a “switch” flag, indicating the last entry of the RA attempt in perRAInfoList before the switch, or
b.	an indication of the maximum number of configured msgA attempts, i.e. msgA-TransMax, from which the network can infer the last entry of the RA attempt in perRAInfoList before the switch.
Proposal 3	Include information to allow the network to retrieve the preamble group used by the UE.
Proposal 4	RAN2 to consider including indication of whether the payload size is above or below the ra-MsgA-SizeGroupA threshold, and indication of whether the pathloss is above or below the pathloss threshold for group A/B selection.
Proposal 5	Include in the PerRAAttemptInfo IE an indication of the MsgA PUSCH resource the UE used in a 2-step RA attempt (e.g. by specifying an indexing rule for MsgA PUSCH resources), thereby enabling the network to additionally derive the preamble index, preambl group and PRACH occasion the UE used.
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