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1	Introduction	
RACH report enhancement is one of important objectives of Rel-18 SON/MDT. In RAN2#119 e-meeting, related scenarios and potential solutions were discussed, and following agreements achieved [1]:
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)

Then in last RAN2#119bis e-meeting, following agreements achieved for RACH partitioning:
Agreements:
For RACH report about RACH partitioning information
1	Agree to add the following parameters into RACH report for RACH partitioning:
-	Feature or the combination of features that triggered the RACH
-	Used feature combination

In this contribution, we provide further consideration on RACH Enhancement. 
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
The issue has been discussed in RAN3, and some agreements achieved as indicated in the LS from RAN3 [3]: 
RAN3 believes that if RAN2 decides to support SN RA Report for EN-DC and (NG)EN-DC, the UE should report the PSCell identity outside the RACH report to help an eNB forward the report to the correct node without the need to decode the RACH report.

Additionally, RAN3 discussed RACH report retrieval issues for standalone and MR-DC scenarios and would like to ask RAN2 about feedback on UE-based solutions and whether any progress is foreseen within the course of Rel-18. 
In parallel, e.g., to progress work also supporting legacy UEs, the following working assumptions were made: 
WA: SN should indicate the potential availability of RA report to the MN, MN can fetch the RA report and transfer it to SN.
Therefore, it seems that majority companies have agreed on the NW-based solution, and it makes sense for RAN2 to confirm the related solution that have UE impacts. That is, to support SN RA Report for EN-DC and (NG)EN-DC, UE reports the PSCell identity outside the RACH report to help an eNB forward the report to the correct node.
Proposal 1: To support SN RA Report for EN-DC and (NG)EN-DC, UE reports the PSCell identity outside the RACH report to help an eNB forward the report to the correct node.

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. 
Then in last RAN3 e-meeting, following working assumption achieved as indicated in the LS:
WA: RAN3 works on the network-based solution for RACH report retrieval, i.e., gNB-DU informs the gNB-CU about RACH occurrence
Therefore, the network based solution could resolve the problem of CU-DU split case mentioned above, and no UE based solution needs to be introduced.
Proposal 2: No UE based solution is introduced for CU-DU split scenarios. 

2.3 RACH partitioning
To avoid too fragmented RACH resources due to partitioning, Rel-17 designed a unified solution for RAN slicing, coverage enhancement, small data transmission and Redcap. 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, following UE assistance information are needed:
-	Feature or the combination of features that triggered the RACH
-	Used feature combination

Then, in the email discussion of [Post119bis-e][877][R18 SONMDT] RACH enhancement (Huawei), more detailed information for RACH partitioning was further discussed. And for slicing, companies deemed that current RAN2 agreements implicit that NSAG ID has been included, since in the current featureCombination-r17, the NSAG-ID is defined as highlighted in the following:
FeatureCombination-r17 ::= SEQUENCE {
   redCap-r17                 ENUMERATED {true}                                    OPTIONAL,  -- Need R
   smallData-r17              ENUMERATED {true}                                    OPTIONAL,  -- Need R
   nsag-r17                   NSAG-List-r17                                        OPTIONAL,  -- Need R
   msg3-Repetitions-r17       ENUMERATED {true}                                    OPTIONAL,  -- Need R
   spare4                     ENUMERATED {true}                                    OPTIONAL,  -- Need R
   spare3                     ENUMERATED {true}                                    OPTIONAL,  -- Need R
   spare2                     ENUMERATED {true}                                    OPTIONAL,  -- Need R
   spare1                     ENUMERATED {true}                                    OPTIONAL   -- Need R
}

NSAG-List-r17 ::= SEQUENCE (SIZE (1.. maxSliceInfo-r17)) OF NSAG-ID-r17

Therefore, RAN2 is asked to confirm that NSAG-ID is reported by UE for slicing, including the NSAG-ID of the slice triggered the RACH, and NSAG-ID of the slice used to select the RACH resource.
Proposal 3: RAN2 confirms that for slicing, NSAG-ID is reported by UE, including the NSAG-ID of the slice triggered the RACH, and NSAG-ID of the slice used to select the RACH resource.
As for the NAS provided NSAG priority of the relevant NSAGs, we think the information is beneficial for the network to optimize the RACH resource across different NSAGs. For instance, the more UEs have the higher priority for one specific NSAG, the more RACH resource could be configured for this NSAG.
Proposal 4: UE reports the information of NSAG priority in the RACH report.

3	Conclusion
In this contribution, we provide further consideration on the potential specification impact to enable SON MDT optimization for RACH report. The following proposals are made,
Proposal 1: To support SN RA Report for EN-DC and (NG)EN-DC, UE reports the PSCell identity outside the RACH report to help an eNB forward the report to the correct node.
Proposal 2: No UE based solution is introduced for CU-DU split scenarios. 
Proposal 3: RAN2 confirms that for slicing, NSAG-ID is reported by UE, including the NSAG-ID of the slice triggered the RACH, and NSAG-ID of the slice used to select the RACH resource.
Proposal 4: UE reports the information of NSAG priority in the RACH report.
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