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[bookmark: _Ref165266342]Introduction
[bookmark: OLE_LINK18]In last meeting, we discussed about the SON enhancement for RACH report and achieved the following agreements: [1]
Agreements:

RACH Partitioning

1	RAN2 confirms agreed “used feature combination” is all the features configured in the FeatureCombination applied for the RACH procedure.
2	Feature specific RACH information is included in RA-InformationCommon and is also included for RLF report and CEF report.
 
Msg3 repetition

3	Not include the number of Msg3 repetition applied in RACH procedure in RA report.

SN RACH Report

4	When reporting SN NR RA-report to LTE BS, the unique PSCell identities (i.e. if a PSCell occurs more than once in NR RA-ReportList, it is recorded only once in the list of PSCell identities) are included outside the NR RA report container.

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.
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.
8	For NR RACH report, UE performs RPLMN checking before sending the NR RACH report to LTE BS.
9	A new UE capability is introduced to indicate whether UE supports NR RACH Report in LTE.
In this contribution, we provide our considerations on the leftover issues about SON enhancements for RACH report.
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RAN slicing
FFS: Include NSAG priority in RA report.
As specified in TS 38.331, if the RACH attempt is associated with more than one NSAG, UE selects the NSAG with the highest priority among the NSAGs triggered the RACH for RACH resource selection. In other words, the RACH resource associated with the highest priority NSAG has highest possibility to be selected and needs more RACH resource allocated. As such, to enable the NG-RAN to determine whether any optimisation is needed with respect to the RACH resource allocation for the highest priority NSAG and how NSAG with different priorities are associated to a RACH partition, the NSAG priority can be included into the RACH report.
Proposal 1: RAN2 agrees to include the NSAG priority into the RACH report when the applicable feature is slicing.
FFS: UE reports NSAG IDs which are associated with the S-NSSAI(s) that triggered the random access attempt or NSAG IDs which associated with the S-NSSAI(s) triggering the access attempt and that are included in SIB1.
In previous meeting, we achieved the following agreements
RAN2#119bis
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
RAN2#120
For RACH report for RACH partitioning, RAN2 to agree to include NSAG ID when the applicable feature is slicing
Based on the agreements above, RAN2 agreed to include the NSAG ID that triggered the RACH and used in the RA procedure. Since an S-NSSAI can be associated with one NSAG for RA procedure and one NSAG for cell reselection procedure, thus to determine the associated NSAGs for RACH, only the NSAGs included in the RACH configuration in SIB1 are for the slice based RACH procedure, as specified in TS 38.331 quoted below.
2>	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]):
3>	apply the NSAG with highest NSAG priority among the NSAGs that are included in SIB1 (i.e., in FeatureCombination and 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);
Proposal 2: RAN2 agrees to include NSAG IDs which are associated with the S-NSSAI(s) triggering the access attempt and included in SIB1 into RACH report.
FFS: Include S-NSSAI(s) in RA report
Currently, the slice specific RACH configuration is configured per NSAG and the S-NSSAIs associated with the same NSAG share the same configuration. In order to optimize the RACH configuration of S-NSSAI, one approach is to optimize the RACH configuration for the associated NSAG, and another approach is to optimize the mapping relationship between S-NSSAI and NSAG, such as not mapping the more important or frequently used slices to the same NSAG in order to balance the usage load of RACH configurations and avoid congestion. In order to optimize the mapping relationship between S-NSSAI and NSAG, since the mapping is determined by NG-RAN and provided to the AMF, as specified in TS 23.501 quoted below, it is beneficial to include S-NSSAI in the RACH report so that NG-RAN can use it for optimization.
The NG-RAN provides (and updates) the AMF with the values of the NSAG(s) an S-NSSAI is associated with in a TA using the NG Set Up and RAN Configuration Update procedures (see TS 38.413 [34]). 
Proposal 3: RAN2 agrees to include S-NSSAI(s) in RA report for the optimization of the mapping between S-NSSAI and NSAG.
RACH partitioning configuration parameters
FFS: to include in the RA report the following RA resource information: start preamble index, number of preambles in the partition.
In the legacy RACH configuration, the number of RACH preambles is relatively fixed and cannot be changed very dynamically. However, in Rel-17, the RACH partition configuration parameters for each feature combination can be updated dynamically based on network conditions and the UE's intended feature combinations. As such, it is feasible to record the configuration parameters at the time the RACH report is generated, enabling the network operator to analyze RACH resource utilization and optimize the RACH partition configuration.
Proposal 4: RAN2 considers to enable the addition of RACH partition configuration information in the RACH report.
As for how to enable the addition of RACH partition configuration parameters, there are two options as follows:
Option1 (Direct way): Include the start preamble index and the number of preambles in the partition for which the RACH Report was generated.
Option2 (Indirect way): Record the time between the generation and reporting of the RACH report to NG-RAN, which NG-RAN can deduce the configuration parameters based on the stored RACH configuration history and the reported time. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]For option2, it depends on whether the NG-RAN has the RACH configuration history or not. So, to provide a common solution, we prefer to adopt the option1 which is not limited by the capability of NG-RAN on the historical RACH configuration parameters storage, and is more straightforward and flexible.
Proposal 5: RAN2 agrees to include the start preamble index and the number of preambles in the partition for which the RACH Report was generated into the RA report.
FFS: to include in the RA report the applicable features and feature priorities
For the applicable features, we have agreed to include this in the RAN2#119bis meeting, so there is no need to have redundant discussion and agreement on this.
As for the feature priorities, currently, when multiple features are applicable to the RACH procedure while no exact matching RACH resource is available for the feature combination, the UE will select a set of RACH resources from the available set(s) of Random Access resources based on the priority order for this Random Access Procedure, as specified in TS 38.321.
TS 38.321:
The MAC entity shall: 
1>	among the available sets of Random Access resources for this Random Access procedure (as specified in clause 5.1.1c), identify those configured with a feature which has the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure as specified in TS 38.331 [5].
1>	if a single set of Random Access resources is identified:
2>	select this set of Random Access resources.
1>	else if more than one set of Random Access resources is identified:
2>	repeat the procedure taking as an input the identified sets of Random Access resources and the feature applicable to the current Random Access procedure with the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure, except the features considered already.
1>	else (i.e. no set of Random Access resources is identified):
2>	repeat the procedure taking as an input the previous identified available sets of Random Access resources and the feature applicable to the current Random Access procedure with the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure, except the features considered already.
That means the RACH partition which is not associated with highest priority feature will not be selected even if it is associated with all other features. For instance, the intended feature combination for a RA procedure is RedCap+Slicing+MSG3 repetition, while only the RACH partitions for RedCap and Slicing+MSG3 are available. If the RedCap is configured with the highest priority, the UE will select the RACH partition for the RedCap in the RA procedure while the slicing and MSG3 repetition will not be supported.
So, it is feasible for UE to report the feature priority in the RACH report to enable NG-RAN to determine whether any optimisation is needed with respect to feature priority and how features with different priorities are combined in the same feature combination associated to a RACH partition.
Proposal 6: RAN2 agrees to include the feature priority for the used feature combination into the RACH report.
SN RACH report retrieval
In last meeting, RAN2 had the following relative agreements:
1	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.
2	No need to introduce availability bit to notify LTE BS there are available NR RA report for fetching.
3	Enhance the LTE UE information Request procedure with NR RA-Report request flag to fetch the NR RA-Report in LTE.
4	For NR RACH report, UE performs RPLMN checking before sending the NR RACH report to LTE BS.
5	A new UE capability is introduced to indicate whether UE supports NR RACH Report in LTE.
However, there are some issues to be further discussed.
Issue1: How can the LTE node get aware of the availability of the NR RA report in single connectivity mode.
In the dual connectivity mode, for the availability of the NR RA report, it is agreed in RAN3 that SN indicates it to MN so that MN can fetch the SN RA report from UE and forward that to the corresponding SN node. However, in single connectivity, the historical gNB may not be able to indicate the availability bit to current serving eNB, as it may not know which eNB is the current serving node for UE. In such case, a straightforward way is that UE indicates the availability of the NR RA report to notify eNB there is available NR RA report for fetching.
Observation 1: In single connectivity mode, the historical gNB may not able to send the availability of the NR RA report to current serving eNB as no UE context.
Proposal 7: To support reporting NR RA report to LTE in single connectivity mode, UE needs to indicate the availability of the NR RA report to serving eNB.
Issue2: Whether and how to forward the RA Report in case the eNB that retrieves the RA Report is not connected to gNB associated to the PSCells received with the RA Report
Currently, the UE discards the RA Report upon successful delivery. In such cases, this could lead to a loss of stored RA reports if the serving eNB fetches the RA report but cannot forward it to the correct gNB. To reduce such report loss due to no interface for report forwarding between serving eNB and historical gNBs, it can be considered that the eNB only fetches the RA report associated with the gNB which it has a network interface with.
Proposal 8: To reduce the loss of stored RA report due to no network interface for forwarding, eNB requests UE to report the RA report associated with the gNB which it has a network interface with.
Conclusions
During the discussion above, we have the following observations and proposals:
RAN slicing
Proposal 1: RAN2 agrees to include the NSAG priority into the RACH report when the applicable feature is slicing.
Proposal 2: RAN2 agrees to include NSAG IDs which are associated with the S-NSSAI(s) triggering the access attempt and included in SIB1 into RACH report.
Proposal 3: RAN2 agrees to include S-NSSAI(s) in RA report for the optimization of the mapping between S-NSSAI and NSAG.
RACH partitioning configuration parameters
Proposal 4: RAN2 considers to enable the addition of RACH partition configuration information in the RACH report.
Proposal 5: RAN2 agrees to include the start preamble index and the number of preambles in the partition for which the RACH Report was generated into the RA report.
Proposal 6: RAN2 agrees to include the feature priority for the used feature combination into the RACH report.
SN RACH report retrieval
Observation 1: In single connectivity mode, the historical gNB may not able to send the availability of the NR RA report to current serving eNB as no UE context.
Proposal 7: To support reporting NR RA report to LTE in single connectivity mode, UE needs to indicate the availability of the NR RA report to serving eNB.
Proposal 8: To reduce the loss of stored RA report due to no network interface for forwarding, eNB requests UE to report the RA report associated with the gNB which it has a network interface with.
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