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Introduction
In RAN2#107bis meeting, we made the following agreements for RACH report [1]:
Agreements
1-1	One indicator is needed to differentiate the uplink carrier type, e.g.NUL/SUL for one RACH procedure. RAN2 can further discuss which of the following option is more desirable to capture the requirement through implicit method. NUL/SUL RACH carrier related info is included in the RACH report to implicitly indicate the uplink carrier type.
1-2	‘Contention detection indication’ is included in the RACH report. ‘Contention detection indication’ is per RACH attempt granularity.
1-3 ‘Indexes of the SSBs and number of RACH preambles sent on each tried SSB listed in chronological order of attempts’ is included in the RACH report.
1-4 ‘The frequency (NR ARFCN) of tried SSBs’ is not included in the RACH report.
1-5	RAN2 confirm ‘Indication whether the selected SSB is above or below the rsrp-ThresholdSSB threshold’ is included in the RACH report and this indication is per RACH attempt granularity.
1-6	RAN2 confirm ‘Elapsed time from the last measurement prior to the beam selection time’ is not included in the RACH report.
1-7	All RACH scenarios are applicable for RACH report.

In this contribution, we’d like to discuss the leftover issues for RACH report optimization.
Leftover Issues for RACH Report Optimization
In RAN2#107bis meeting, RAN2 agreed that all RACH scenarios are applicable for RACH report. So the next question is that how these RACH use case can be included in the RACH report.
 “Request for Other SI” is a new RACH use case for NR and UE only initiates RACH for SI request in IDLE/INACTIVE mode in NR R15. For detail, it can be classified into MSG1 based SI request and MSG3 based SI request. For MSG1 based SI request procedure, dedicated RACH resources are configured in SIB1on initial uplink BWP and UE will use the dedicated RACH resources to trigger SI request procedure if condition meets, but for MSG3 based SI request, the common RACH resources are used to trigger RACH procedure, so there is no need to differentiate the RACH optimization between Initial access from RRC_IDLE or Transition from RRC_INACTIVE use case and MSG3 based SI request use case.
Proposal 1: There is no need to differentiate the RACH optimization content in RACH Report between “Initial access from RRC_IDLE”/“Transition from RRC_INACTIVE” use case and “MSG3 based SI request” use case.
The RACH report record for MSG1 based SI request is independent compared to that for Initial access from RRC_IDLE/Transition from RRC_INACTIVE use case and the RACH report record for Initial access from RRC_IDLE/Transition from RRC_INACTIVE use case will always override the RACH report record for MSG1 based SI request if only one RACH report entry is included into the RACH report. The same situation may also happen between other RACH scenarios, e.g. between the BFR and HO.
Observation1: If only one RACH report entry can be included into the RACH report, it will be impossible to collect the RACH report for some RACH scenarios, e.g. MSG1 based SI request.
In order to optimize the RACH configuration for all the RACH scenarios, it’s nature to include a list of RACH report entry in one RACH report.
Proposal 2: A list of RACH report entry can be included in one RACH report to identify multiple successful RACH procedure.
Even for the same BWP resources, the configured RACH configuration still can be different among different RACH scenario, for example, avoid RACH collision on the same BWP resources or some RACH scenarios has high priority than other RACH scenarios. From network perspective, the network may want to know the RACH scenario in which the UE collected the RACH report data.
So we propose the following:
Proposal 3: An identifier is included in each entry of the RACH report to identify the RACH scenario in which the RACH report entry is triggered.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]BFR procedure is only aware by L1/L2 if the BFR procedure is successful. In other words, a successful BFR procedure is invisible to RRC. If RRC layer wants to be aware of the successful BFR procedure, explicit interlayer interaction is needed. But in our understanding, it’s better to keep a successful BFR procedure invisible to RRC as the UE can store the RACH report entry and reports the stored RACH report entry along with the RRC visible RACH report entry later. No extra specification effort is needed to make RRC visible of a successful BFR procedure.
Proposal 4: UE should store the RACH report entry if these RACH report entries can’t be retrieved by the network immediately and then report the stored RACH report entries until receiving the UEInformationRequest message with rach-ReportReq set to “True”, e.g. No extra specification effort is needed to make RRC invisible successful RACH procedure visible to RRC.
UE may still store some RACH report entries when the serving cell has changed. If the source cell still wants to get the stored RACH report entries, more RAN3 and RAN2 work is needed for RACH report, for example, the source cell ID should be added into the RACH report. We have two options:
Option1: UE should delete any previously stored RACH report entries collected in the old serving cell if the serving cell has changed. 
Option2: UE can report the stored RACH report entries to any cell if the PLMN of the cell is RPLMN or EPLMN.
FFS: The validity time of the stored RACH report entries.
Proposal 5: RAN2 to discuss which option is more desirable for stored RACH report entries:
Option1: UE should delete any previously stored RACH report entries collected in the old serving cell if the serving cell has changed. 
Option2: UE can report the stored RACH report entries to any cell if the PLMN of the cell is RPLMN or EPLMN. FFS: The validity time of the stored RACH report entries.
During RAN2#107bis meeting, we agreed “NUL/SUL RACH carrier related info is included in the RACH report to implicitly indicate the uplink carrier type”.
Some companies think absoluteFrequencyPointA is used to implicitly identify NUL/SUL RACH carrier. But if this parameter is only used to indicate NUL/SUL RACH carrier type, it’s not necessary as one bit indicator is enough to play the same role, while absoluteFrequencyPointA will reserve more than ten bits. 
For RACH optimization, we think it’s beneficial to include the BWP info in the RACH report entry as RACH resources are associated with a specific BWP. But absoluteFrequencyPointA can’t identify a unique BWP, the network will not know which RACH resources of a specific BWP should be optimized if only absoluteFrequencyPointA is reported to the network.
Proposal 6: At least locationAndBandwidth, subcarrierSpacing and absoluteFrequencyPointA should be included in one RACH report entry.
FFS: whether any RACH specific parameters associated to a specific BWP should be included in one RACH report entry.
BWP ID is just a BWP identifier between the network and UE, the same BWP ID corresponding to a different BWP can be configured to UE when another RRCReconfiguration message sent to UE. So the network still can’t know which BWP is behind the BWP ID.
Proposal 7: BWP ID is not included in the RACH report.
As for the RACH report retrieving procedure, we think LTE RACH report retrieving procedure should be the baseline, e.g. Use the UEInformationRequest/UEInformationResponse message to request and report the RACH report.
Proposal 8: Use the UEInformationRequest/UEInformationResponse message to request and report the RACH report.
If more than one RACH report entry is introduced in RACH report, RAN2 should discuss whether it’s possible for the network to retrieve only some RACH report entries from the UE, e.g. the network indicates in the UEInformationRequest message with a list of RACH scenario identifier.
Proposal 9：RAN2 to discuss whether it’s possible for the network to retrieve only some RACH report entries from the UE, e.g. the network indicates in the UEInformationRequest message with a list of RACH scenario identifier.
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Proposal 10: Send a reply LS to RAN3 to inform them of our agreements on RACH Optimization as well as the agreements on MRO.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]According to the analysis in section 2, we propose:
Observation1: If only one RACH report entry can be included into the RACH report, it will be impossible to collect the RACH report for some RACH scenarios, e.g. MSG1 based SI request.
Proposal 1: There is no need to differentiate the RACH optimization content in RACH Report between “Initial access from RRC_IDLE”/“Transition from RRC_INACTIVE” use case and “MSG3 based SI request” use case.
Proposal 2: A list of RACH report entry can be included in one RACH report to identify multiple successful RACH procedure.
Proposal 3: An identifier is included in each entry of the RACH report to identify the RACH scenario in which the RACH report entry is triggered.
Proposal 4: UE should store the RACH report entry if these RACH report entries can’t be retrieved by the network immediately and then report the stored RACH report entries until receiving the UEInformationRequest message with rach-ReportReq set to “True”, e.g. No extra specification effort is needed to make RRC invisible successful RACH procedure visible to RRC.
Proposal 5: RAN2 to discuss which option is more desirable for stored RACH report entries:
Option1: UE should delete any previously stored RACH report entries collected in the old serving cell if the serving cell has changed. 
Option2: UE can report the stored RACH report entries to any cell if the PLMN of the cell is RPLMN or EPLMN. FFS: The validity time of the stored RACH report entries.
Proposal 6: At least locationAndBandwidth, subcarrierSpacing and absoluteFrequencyPointA should be included in one RACH report entry.
FFS: whether any RACH specific parameters associated to a specific BWP should be included in one RACH report entry.
Proposal 7: BWP ID is not included in the RACH report.
Proposal 8: Use the UEInformationRequest/UEInformationResponse message to request and report the RACH report.
Proposal 9：RAN2 to discuss whether it’s possible for the network to retrieve only some RACH report entries from the UE, e.g. the network indicates in the UEInformationRequest message with a list of RACH scenario identifier.
Proposal 10: Send a reply LS to RAN3 to inform them of our agreements on RACH Optimization as well as the agreements on MRO.
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