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1	Introduction	
A Rel-18 WI “Further Enhancement of Data Collection for SON_MDT in NR standalone and MR-DC WI” was first approved at RAN #94 meeting and updated at RAN #96 meeting in [1]. And one objective is related to RACH report. In last RAN2#119 e-meeting, related scenarios and potential solutions were discussed, and following agreements achieved [2]:
RACH report

1	RAN2 to discuss RACH partitioning for RACH report enhancements.
2	RAN2 is asked to discuss the support of (NG)EN-DC and NE-DC scenarios for SN RACH report. Only focus on the leftover issues for completing the whole work which partly done in R17 in RAN3. Draft LS to RAN3 ask for clarification. (Ericsson)

In this contribution, we analyse the scenarios and provide the potential solutions. 
2	Discussion
During the Rel-18 SON/MDT WID drafting phase, a lot of discussions are organized with the intention to make the objective of RACH report more specific. However, it is unfortunate that full consensus cannot be reached. Finally, a more general objective “RACH report” is applied, which leaves the interpretation of the objectives to WGs. 
The revealed scenarios for RACH report optimisation includes the following,
· SN RACH report for MR-DC
· RACH report retrieval for CU-DU architecture
· RACH partitioning
2.1 SN RACH report for MR-DC
This is a leftover issue in Rel-17, the use cases of RACH report for SgNB were first discussed in RAN3 and a LS was sent to RAN2 to request for support of RACH report for SgNB in MR-DC scenarios in R3-205647.
RAN2 confirmed the requirement via a reply LS at RAN3#114 meeting in R3-205662 and agreed that UE would report SN RACH report to MN for EN-DC, NGEN-DC and NR DC, and then MN could send the SN RACH report to SN.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6]RAN2 has the following agreement:
· UE reports the SN RACH report to the MN, and then MN sends the SN RACH report to SN.
Based on this agreement, UE could report the recorded SgNB related RACH information to the ‎current MN node, for (NG)EN-DC case and for NR-DC case, respectively. And the node ‎which received the information could send the SN related RACH report information to the ‎SgNB(s).‎ RAN2 is working on detailed signalling to support such a report. 
With the feedback from RAN2, RAN3 worked on network interface signaling to support the RACH report for SN for both EN-DC and MR-DC cases connected with 5GC, e.g., introducing a new X2 AP message i.e. ACCESS AND MOBILITY INDICATION to transfer the RACH Report for SgNB from eNB to en-gNB.
However, due to time limitation, RAN2 made further agreement that SN RACH report could not be supported in (NG)EN-DC and NE-DC cases in Rel-17. 
· TS 36.331 modifications are not introduced to handle the scenario of LTE MN fetching the list of NR RA reports in Rel-17.
· TS 38.331 modifications are not introduced to handle the scenario of NR MN fetching the LTE RA report in Rel-17.
So, there is misalignment between RAN2 and RAN3 specs on this aspect. In our view, the misalignment should be resolved in Rel-18.
Proposal 1: The misalignment between RAN3 and RAN2 about SN RACH report in MR-DC should be resolved. 
For the scenario of SN RACH report for EN-DC or (NG) EN DC, SN RACH report will be encoded in NR format, and report via the LTE to the network, so the TS 36.331 needs to be modified. Then the MN (eNB or ng-eNB) needs to forward the SgNB RACH report to SN. In case of SN RACH report was not reported immediately while PScell change or inter-MN handover happens, the MN needs to forward the SN RACH report to the correct SN. Since the eNB or ng-eNB cannot decode the SN RACH report, the PScell ID may be included outside the SN RACH report container to help the network identify the proper SN without decoding the container.
For the scenario of SN RACH report for NE-DC, similar procedures can be applied with the difference of modification at TS 38.331.
Proposal 2: RAN2 is asked to discuss the support of all the MR-DC scenarios for SN RACH report and to include PScell identity information outside the report. 
2.2 RACH report retrieval for CU-DU architecture
This is also a leftover issue in Rel-17 and a long discussion has been made. In Rel-16, it has been agreed to collect the RACH report for every RACH procedure and up to 8 reports can be logged in a list of RACH reports. RACH report can be triggered and logged for various purposes, shown below:
[image: ]
Among all different purposes there are some cases where the gNB-CU is aware of the performed RACH and logged RACH report while there are some other cases in which only the gNB-DU is aware of the performed RACH procedure. A list of RACH purposes for which RACH is triggered in a way not visible to the CU is given in the following:
· beamFailureRecovery
· ulUnSynchronized
· noPUCCHResourceAvailable
· requestForOtherSI
· sCellAdditionTAAdjestment

There are two ways to handle the issue,
1. DU indicates to CU the availability of RACH reports when the occurrence of the RACH procedure is not known to the gNB-CU.
2. UE indicates a RACH report availability indication to the network.
Both solutions work, a lot of debates on this issue happen in Rel-17, some companies think a trigger from DU to CU could notify CU when to retrieve a RACH Report which would be beneficial for the RACH optimization function. Other companies think that a trigger from DU to CU every time there is a RACH event is heavy on signaling and should be avoided. 
Proposal 3: RAN2 is asked to discuss on the support of UE based solution. 
2.3 RACH partitioning
During Rel-17 discussion, at least 4 features including RAN slicing, coverage enhancement, small data transmission and Redcap, have requirements to perform RACH partitioning, to satisfy the requirement of early identification and resource isolation. 
To avoid too fragmented RACH resources due to partitioning, Rel-17 designed a unified solution. The network can associate a set of RACH resources with feature(s) applicable to a Random Access procedure. A set of RACH resources associated with a feature is only valid for random access procedures applicable to at least that feature; and a set of RACH resources associated with several features is only valid for random access procedures having at least all of these features. The UE selects the set(s) of applicable RACH resources, after uplink carrier (i.e., NUL or SUL) and BWP selection and before selecting the RA type.
So, in order to help the network optimize RACH partition configuration, some UE assistance information are needed.
Proposal 4: RAN2 is asked to work on the UE assistance information for RACH partitioning.

3	Conclusion
In this contribution, we provide an analysis on the scenarios and further identify the potential specification impact to enable SON MDT optimization for RACH report. The following proposals are made,
Proposal 1: The misalignment between RAN3 and RAN2 about SN RACH report in MR-DC should be resolved. 
Proposal 2: RAN2 is asked to discuss the support of all the MR-DC scenarios for SN RACH report and to include PScell identity information outside the report.
Proposal 3: RAN2 is asked to discuss on the support of UE based solution. 
Proposal 4: RAN2 is asked to work on the UE assistance information for RACH partitioning.
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