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Introduction
For RACH enhancement, there is a summarized document [1] in last RAN2 meeting, and the following agreements about RACH partitioning are achieved:
Agreements:
1	At least the NSAG ID that is assigned to the S-NSSAI triggering the RA attempt and belongs to the NSAG ID of the feature combination used to select the RA configuration should be reported.
2	Addition of an indication in RA report whether RA-SDT procedure is successful or not. Details of the indication and whether it is a single flag or further differentiation of the failure scenarios are needed are FFS.
Some FFS are left and can be further discussed:
FFS: Further discuss whether the following NSAG IDs to be included in the RA reports:
a)	NSAG ID(s) that belong to the S-NSSAI(s) triggering the RA attempt and included in SIB1 (even if they were not used to select the RA configuration, e.g., due to belonging to lower priority NSAGs).
b)	NSAG ID(s) that belong to the S-NSSAI(s) triggering the RA attempt (even if they are not included in SIB1).
Postponed: RAN2 to discuss whether to include the priorities of the NSAG IDs either explicitly or implicitly.
Postponed: RAN2 to discuss whether the UE reports the buffered data volume when RA-SDT procedure is triggered.
In this contribution, we discuss the rest issue for SgNB RACH report which we think needs to be clarified, and also the FFS issues on RACH report for RACH partitioning.
Discussion
SgNB RACH report for MR-DC
2.2.1 SgNB RACH report for MR-DC scenarios
In RAN2#120 meeting, it is agreed:
	3	 For EN-DC and NG-EN-DC, the UE collects SN RA report container (for NR) and reports to the LTE MN. FFS on whether and which PSCell identity UE should report outside the RACH report.


In RAN2#121 meeting, it is agreed that:
	1: To have “a list of SN RA report entries as a single NR container (i.e. NR RA-ReportList)”.


“=> It is not supported in R18 that UE reports NR RACH Report to LTE cell when the UE is in standalone LTE.”
But in RAN2#122 meeting, the agreement is updated based on RAN3 LS [2]:
	5	Revert the agreement that UE does not support reporting NR RA report to LTE when it is in standalone LTE mode i.e., eNB may fetch the NR RA report irrespective to whether the UE is in single connectivity or dual connectivity.


From the previous and the updated agreements, the SgNB RACH report UE recorded in EN-DC or NG-EN-DC scenarios can only be reported to LTE MN or to a SA LTE node, which means such record cannot be reported to an NR node [3].
In parallel, the SgNB RACH report UE recorded in NR-DC scenario can only be reported to NR MN or to a SA NR node, together with the RACH report of MgNB/SA NR node. 
Therefore even both “SgNB RACH report” has the same IE format of “RA-ReportList”, the RACH record in different scenarios should be reported to the MN nodes or standalone nodes of different types.
Observation 1: The SgNB RACH records in NR-DC and in (NG)EN-DC scenarios should be reported to the MN/SA nodes of different types (i.e. NR, LTE).
Furthermore, the NR RA-ReportList IE structure defined in TS38.331 can be used to include a list of up to maxRAReport-r16 (equals 8) number of successful random access procedures, or failed or successful completion of on-demand system information request procedure. This is designed for the NR standalone scenario and the NR-DC scenario. If the SgNB report in (NG)EN-DC case are included, the max number of the RACH record should be considered to increase.
Observation 2: The maxRAReport-r16 defined in TS38.331 equals 8 does not consider the SgNB report in (NG)EN-DC case.
So based on the analysis above, the NR UE variable can only be used to record the MN/SN RACH information of NR SA or NR-DC, and be reported to the MgNB/SA NR node. For SgNB RACH information recorded in (NG)EN-DC, even the same format of RA-ReportList (IE structure) is used, an UE variable in LTE specification for the specific scenario is necessary. Otherwise, it is difficult to distinguish the records report to the MgNB/SA NR node from the records report to the MeNB/SA LTE node, if the SgNB RACH reports are all included into one UE Variable.
Observation 3: It is difficult to distinguish the records report to the MgNB/SA NR node from the records report to the MeNB/SA LTE node, if the SgNB RACH reports of different scenarios are all included into one UE Variable.
Since in LTE, the legacy LTE RA report (defined in R9) is almost an immediate report after UE has connected to a cell, there is no variable about RA report at all. Therefore to support the SgNB RA report mechanism, an additional UE Variable should be introduced, and the UE variable should include a NR format container with RA-ReportList IE structure, a PSCell list and a PLMN list for RPLMN checking.
Proposal 1: An additional UE Variable for SgNB RACH information should be introduced in TS36.331 to include a NR format container with RA-ReportList IE structure, a PSCell list and a PLMN list for RPLMN checking.
2.2.2 Align the RACH report retrieve procedure of RAN2 and RAN3
RAN2 has discussed the SgNB RACH retrieve procedure for EN-DC and NG EN-DC scenarios, the agreements are:
	6	No need to introduce availability bit to notify LTE BS there are available NR RA report for fetching.
7	Enhance the LTE UE information Request procedure with NR RA-Report request flag to fetch the NR RA-Report in LTE.


Based on this agreement, RAN2 considers the SgNB RACH report as a parallel branch to the legacy LTE RACH report. And the network can request the legacy RACH report and the SgNB RACH report respectively.
But in the agreed BLCR of TS37.340 by RAN3 [4], it is said that:
	A UE while being in EN-DC and NGEN-DC can collect E-UTRA RA Reports and NR RA Reports upon performing RACH in MN and SN respectively. When a E-UTRAN node retrieves the E-UTRA RA Report, it can also request UE to include the NR RA Report. If available, the UE then includes the NR RA Report in a container along with a list of PSCells associated to the NR RA Report within the E-UTRA RA Report. The retrieiving E-UTRAN node may then forward it to the corresponding SNs serving the PSCells indicated within the E-UTRA RA Report.


So based on the agreed RAN3 BLCR, the SgNB RACH information should be a part of the LTE RA report.
We propose RAN2 to align with the RAN3 agreement. Since the LTE SA/MN node may not have the information of whether the UE actually have the SgNB RACH information. Even if RAN3 agree “The MN may then retrieve the RA Report from the UE(s) based on the RACH indication received from the SN”, the MN/SA eNB node initiating the retrieve procedure and the eNB in which the UE recorded the SgNB information may not the same. So to consider this situation, it is more reliable to follow the RAN3 procedure that the SgNB RACH information should always be inside (or aligned to) the legacy LTE RACH report.
For simple, a limitation can be included for rach-ReportReqNR in the UEInformationRequest message.
Proposal 2: RAN2 agree to follow the RAN3 SgNB RACH information retrieve procedure, and the SgNB RACH information recorded in (NG)EN-DC scenarios should always be requested/reported together with the legacy LTE RA request/report. A limitation can be included for rach-ReportReqNR in the UEInformationRequest message.
2.2.3 De-prioritized scenario of NE-DC
It has been agreed in RAN2#120 meeting that:
Agreements:
2	 RACH report enhancements required for NE-DC are de-prioritized.
Since it is request by RAN3 that the report is used for “SgNB” optimization but not for “SeNB”, the SN eNB is not in the scope. So we should not include the NE-DC scenario for the SgNB RACH report in the specification modification. But current running CR still includes this scenario:
	1>	if rach-ReportReqNR is set to true and if the UE has NR RACH report information available in VarRA-Report of TS 38.331[82] that is stored when UE is in (NG)EN-DC or NE-DC and the RPLMN is included in plmn-IdentityList stored in VarRA-Report of TS 38.331[82], set the content of rach-ReportNR in the UEInformationResponse message as below: 
2>	For each RA-Report of ra-ReportList in VarRA-Report of TS 38.331[82], if it was stored when UE was in (NG)EN-DC or NE-DC:
3>	includes it as part of rach-ReportListNR;
3>  if the pscellIdListNR is empty or the cellId of RA-Report has not been included in pscellIdListNR: 
4>	add a new entry in pscellIdListNR and set the pscellIdNR to the global cell identity and the tracking area code, if available, otherwise to the physical cell identity and carrier frequency, as indicated in the cellId of RA-Report;
2>   discard the RA-Report that was included in rach-ReportListNR from ra-ReportList in VarRA-Report of TS 38.331[82] upon successful delivery of the UEInformationResponse message as confirmed by lower layers; 


So here we suggest removing the description of NE-DC scenario from the SgNB RACH report.
Proposal 3: Remove the de-prioritized scenario of NE-DC from the SgNB RACH report in the running CR.
RACH report about RACH partitioning information
2.3.1 SDT failure in RA reprot
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]In RAN2#120 meeting [5], some preliminary agreements were made on RACH report about RACH portitioning information.
Agreements:
4	UE includes RA and SDT information in RA report when an SDT operation fails.
But there are some other issues which are needed to be further studied. In the following, we analyse SDT issues in RA report as well as some other issues related to RACH partitioning.
For SDT, it has been agreed to included RA and SDT information in RA report when an SDT operation fails. But it is it still unclear on how to associate SDT feature and information for failed SDT operation.
In Rel-17, onDemandSISuccess was introduced. When on-demand SI request is successful, onDemandSISuccess is set to be true. When on-demand SI request fails, onDemandSISuccess is absent. And the network can figure out whether SI request procedure is successful or not by onDemandSISuccess together with raPurpose. For example, when raPurpose is set to requestForOtherSI or msg3RequestForOtherSI, and onDemandSISuccess is set to be true, it means this on-demand SI procedure is successful; when raPurpose is set to requestForOtherSI or msg3RequestForOtherSI, and onDemandSISuccess is absent, it means this on-demand SI procedure failed.
	onDemandSISuccess
This field is set to true when the RA report entry is included because of either msg1 based on demand SI request or msg3 based on demand SI request and if the on-demand SI request is successful. Otherwise, the field is absent.


Similarly, the same mechanism can be reused for SDT. I.e. defining a flag which indicates whether the SDT procedure is successful or not. 
Proposal 4: Define a flag to indicate whether RA-SDT procedure is successful or not.
But there is no corresponding raPurpose associating with this flag. 
In RAN2#119bis [6], it was agreed that as follows:
	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


So, the feature or the feature combination that triggered the RACH can be used together with this new defined flag to indicate whether SDT is successful or not.
Or we define one new RA purpose for SDT which is similar to consistent LBT failures in the SpCell which was agreed in RAN2#119bis meeting. RAN2 can down select solutions in both options.
Proposal 5: RAN2 to down select one of the options to associate SDT and the new flag to indicate whether RA-SDT procedure is successful or not:
· Associating with feature or feature combination triggering the RACH and or used for RACH;
· Defining one new RA purpose for RA-SDT.
2.3.2 RACH resource configuration for RACH partitioning
In Rel-17 RACH partitioning, multiple RACH resources are configured for different RACH partitioning in order to enable early identification of the RACH feature or RACH feature combination on the network side. But it may be happened that the UE triggers one feature or feature combination, but there is no corresponding RACH resource. Based on current spec procedure, the UE will select another RACH resource to initiate RACH procedure based on the used feature priority. So, it is useful to report the RACH resources for the configured RACH feature/feature combination, i.e., the RACH resource configuration for RACH partitioning. The details on how to report could wait the RAN3 progress.
Proposal 6: The UE reports the RACH resource configuration for feature/feature combination for SON. FFS on how to report the information.
In RACH partitioning procedure, the UE will select the RACH resources with a feature which has the highest priority among the features applicable to the RACH procedure. For example, when the SDT (Small data transmission), Msg3 repetition and NSAG (Network Slice AS Group) 1 are applicable to the RACH procedure, the UE will compare the featurePriorities of each feature. And assuming the featurePriorities for NSAG1 is the feature with highest priority, the UE will select the RACH resource corresponding to NSAG1 feature. Hence, it is useful to report the featurePriorities to the network to figure out why the mismatch happens between the feature/feature combination that triggered the RACH and the feature/feature combinations that used in the RACH (i.e. intended feature/feature combination). The details on how to report featurePriorities information could wait the RAN3 progress.
Hence, we propose that:
Proposal 7: The UE indicates the featurePriorities information for feature /feature combination for SON. FFS on how to report the information.
2.3.3 Slicing
According to below procedure in TS 38.331, the NSAG selection procedure for RA is as follows, UE will further select the RA resource based on the future combination and or RA-PrioritizationSliceInfo which include above selected NSAG.
	5.5.3.2 Initiation
1>	if the upper layers provide NSAG information and one or more S-NSSAI(s) triggering the access attempt (TS 23.501 [32] and TS 24.501 [23]):
2>	apply the NSAG with highest NSAG priority among the NSAGs that are included in SIB1 (i.e., in FeatureCombination and/or in RA-PrioritizationSliceInfo), and that are associated with the S-NSSAI(s) triggering the access attempt, in the Random Access procedure (TS 38.321 [3], clause 5.1);
NOTE:	If there are multiple NSAGs with the same highest NAS-provided NSAG priority identified for access attempt as above, it is left to UE implementation to select the NSAG to be applied in the Random Access procedure.



Based on above procedure, it can be seen that UE will apply the NSAG with highest priority as the slicing input in the feature combination and/or in RA-PrioritizationSliceInfo for RA partitioning, and this NSAG should be included in the SIB1 and associated to the S-NSSAI(s) triggering the access attempt. At the same time, maybe, there are some other NSAG ID(s) which also included in SIB1 and associated to the S-NSSAI(s) triggering the access attempt, but it is low priority, in our view, it is not necessary to report this type of NSAG ID(s) since current configured RA  resource already meets UE requirement in this case, maybe, this NSAG ID unreported with low priority will become the selected NSAG for feature combination or RA-PrioritizationSliceInfo in next RA attempt procedure  and be logged in the RA report, so it is not necessary to report the NSAG ID with lower priority for each RA procedure. Meanwhile, there are some NSAG ID(s) that belong to the S-NSSAI(s) triggering the RA attempt and are not included in SIB1, in our view, this NSAG ID(s) should be reported to network to reconfigure the RA resource to support this NSAG ID(s) associated to the S-NSSAI(s) triggering the access attempt.
Proposal 8: It is not necessary to report the NSAG ID(s) that belong to the S-NSSAI(s) triggering the RA attempt and included in SIB1 if they were not used to select the RA configuration, e.g., due to belonging to lower priority NSAGs).
Proposal 9: It is suggested to report the NSAG ID(s) that belong to the S-NSSAI(s) triggering the RA attempt and not included in SIB1, which could help network to optimize the RA configuration to support this NSAG ID(s).
For priority of the NSAG ID, there is case that the NSAG ID with the highest priority and associated with the S-NSSAI(s) triggering the access attempt is not included in the SIB1, the network should know the priority information of the NSAG ID to give more RA resource to this NSAG ID with high priority.
Proposal 10: Include the priorities of the NSAG ID to help network configure the RA resource to NSAG ID with high priority. FFS explicit way or implicit way.
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:
For SgNB RACH report for MR-DC
Observation 1: The SgNB RACH records in NR-DC and in (NG)EN-DC scenarios should be reported to the MN/SA nodes of different types (i.e. NR, LTE).
Observation 2: The maxRAReport-r16 defined in TS38.331 equals 8 does not consider the SgNB report in (NG)EN-DC case.
Observation 3: It is difficult to distinguish the records report to the MgNB/SA NR node from the records report to the MeNB/SA LTE node, if the SgNB RACH reports of different scenarios are all included into one UE Variable.
Proposal 1: An additional UE Variable for SgNB RACH information should be introduced in TS36.331 to include a NR format container with RA-ReportList IE structure, a PSCell list and a PLMN list for RPLMN checking.
Proposal 2: RAN2 agree to follow the RAN3 SgNB RACH information retrieve procedure, and the SgNB RACH information recorded in (NG)EN-DC scenarios should always be requested/reported together with the legacy LTE RA request/report. A limitation can be included for rach-ReportReqNR in the UEInformationRequest message.
Proposal 3: Remove the de-prioritized scenario of NE-DC from the SgNB RACH report in the running CR.
For RACH report about RACH partitioning
Proposal 4: Define a flag to indicate whether RA-SDT procedure is successful or not.
Proposal 5: RAN2 to down select one of the options to associate SDT and the new flag to indicate whether RA-SDT procedure is successful or not:
· Associating with feature or feature combination triggering the RACH and or used for RACH;
· Defining one new RA purpose for RA-SDT.
Proposal 6: The UE reports the RACH resource configuration for feature/feature combination for SON. FFS on how to report the information.
Proposal 7: The UE indicates the featurePriorities information for feature /feature combination for SON. FFS on how to report the information.
Proposal 8: It is not necessary to report the NSAG ID(s) that belong to the S-NSSAI(s) triggering the RA attempt and included in SIB1 if they were not used to select the RA configuration, e.g., due to belonging to lower priority NSAGs).
Proposal 9: It is suggested to report the NSAG ID(s) that belong to the S-NSSAI(s) triggering the RA attempt and not included in SIB1, which could help network to optimize the RA configuration to support this NSAG ID(s).
Proposal 10: Include the priorities of the NSAG ID to help network configure the RA resource to NSAG ID with high priority. FFS explicit way or implicit way.
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