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1	Introduction
[bookmark: _Hlk146801838]This contribution discusses the open issues on RACH partitioning enhancement for SON. In particular, it is discussed the network slicing, RA-SDT related open issues as well as the issues related to RAN3 LS (R3-234643/R2-2309437).
2	Discussion
2.1		NSAG ID(s) in RA report  
In RAN2#123 meeting, the following agreements are made on NSAG ID including the identified the open issues [draft RAN2#123 report]:
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.

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.

According to clause 5.3.3.2 of TS 38.331 the UE only considers the NSAGs that are associated with the S-NSSAI(s) triggering the access attempt and are included in SIB1 in the RA procedure:  
 
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 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);  

A consequence of the above procedure specification is that the NSAG IDs that are not present in SIB1 are not relevant from RA perspective, and thus reporting about them is not meaningful for RA optimization. Note also that the UE does not know if an NSAG is used for RA purposes or only for cell reselection. Therefore, if the UE reports about NSAG IDs that are not advertised in SIB1, then it may report triggering NSAGs that are never intended to be used for RA, and thus the information provided to network is not beneficial and may be misleading. 
Proposal 1: RAN2 does not purse to include additional NSAG ID(s) in the RA reports except the one agreed in RAN2#123.
Regarding report of NSAG priority, the AMF determines the NSAG priority information per UE, i.e., different UEs may get different priority orders for the same NSAGs. According to TS23.501 it is not specified how the AMF assigns the priorities, and the AMF can take into account information like e.g., UE MM capabilities, subscribed S-NSSAIs and HPLMN. Therefore, the NSAG priority information for some specific UEs does not reflect any overall NSAG priority information in cell or network level. As RA configuration is not for a specific UE, but common for all the UEs in the cell, NSAG priority information of the reported UE is not very useful for RACH optimization from SON perspective. In addition, if UE has multiple network slices belonging to multiple NSAGs, the UE uses the highest priority NSAG to select the RA resources for performing RA and reports that NSAG ID in RA report. Therefore, the NSAG with the highest priority is implicitly reported to the NW even without explicit NSAG priority report. 
Proposal 2: RAN2 to agree not including NSAG priority information in the RA report. 
2.2	RA-SDT in RA report
In RAN2#123, the following agreements were made for RA-SDT including the identified open issues:
Agreements:
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.

Postponed: RAN2 to discuss whether the UE reports the buffered data volume when RA-SDT procedure is triggered.

The indication on whether RA-SDT procedure is successful or not in the RA report is quite similar as the indication on whether on demand SI request is successful or not in the RA report. For on demand SI request, there is a single flag “onDemandSISuccess” field defined in the RA report to indicate the success of an on demand SI request. The similar indication can be applied for RA-SDT procedure as there is no clear RA partitioning optimization benefits identified from indication of different RA-SDT failure scenarios.
Proposal 3: RAN2 agree to use a single flag as the indication whether RA-SDT procedure is successful or not.
Regarding with whether or not UE reports the buffered data volume when RA-SDT procedure is triggered, it has been agreed SON on RACH optimization in Rel18 WI for RACH partitioning. The buffered data volume report is not really RACH partitioning optimization, but rather SDT feature specific optimization. It is now already the late stage of Rel-18 WI and RAN3 has not discussed any SDT specific RACH optimization use cases. Therefore, the RA report related to SDT specific optimization should not be discussed in RAN2 unless a request from other WG(s) arrives at RAN2.
Proposal 4: RAN2 does not discuss any further RA report optimization related to SDT in Rel-18.
2.3	RA report and configuration for RA partitioning optimization  
RAN3 sent an LS (R3-234643/R2-2309437) on different alternatives to associate the RA Report(s) retrieved at a gNB with the corresponding RACH configuration to ask RAN2’s preferences on the alternatives:

Alt1: Enable the addition in the RA Report of the feature priority of each feature in the feature combination used by the UE at the time RACH access is triggered. This enables the NG-RAN to determine whether any optimizsation is needed with respect to how features with different priorities are combined in the same feature combination associated to a RACH partition.
Alt2: Enable the addition in the RA Report of RACH partition configuration information. This information consists of the start preamble index and the number of preambles in the partition for which the RA Report was generated. This enables the NG-RAN to determine the RACH partition in use. 
Alt 3: Enable the addition in the RA Report of the time between RACH access that led to the generation of a RA Report and when RA Report was retrieved. Using this timer, and in case the NG-RAN stores time records of past RA Partitions configurations, feature priorities and feature combinations, the NG-RAN can figure out the RACH configuration, feature priorities and feature combination in use.
Alt1 enables the addition in RA reports only the feature priority of each feature in the feature combination used. The gNB may reconfigure the other RACH configuration parameters than feature priorities. Thus, only reporting feature priority in RA reports may not make the gNB associate the retrieved RA reports with corresponding RACH configuration if feature priority configuration has not changed, but other RACH configuration parameters changed in RACH configuration.

Alt2 works if all RACH partitioning configuration parameters can be included in RA reports. The drawback of including all RACH configuration parameters is that it creates a significant overhead in the RA reports. But if the reported information consists of only the start preamble index and the number of preambles in the partition, the same issue as in Alt1 exists, i.e., the gNB cannot associated the retrieved RA reports with corresponding RACH configuration if RA the other RACH parameters e.g., feature priority has been changed in the RACH configuration.

Alt 3 works with the addition of the time in the RA report. This alternative works independently which configuration parameters are changed and does not require to include a significant amount of new information in the RA reports.

Based on the discussion we think that alternative 3 is the most robust solution that does not increase the RA report size significantly. 

Proposal 5: RAN2 to agree Alt3 as the preferred alternative and send a reply to RAN3 accordingly. (See the draft reply LS proposal in the Annex.)

When RA reconfiguration is triggered in the gNB for e.g., RA partitioning, NW may not be interested in the RA reports that are related to the previous or out-dated RA configuration. To save the storage and processing overhead in the UE and NW side, it can be enabled for the gNB to control and indicate for which RA configuration (e.g., related to the last RA configuration and/or all RA reports regardless of the RA configuration) the RA reports should be stored in the UE side and sent to the NW.

Proposal 6: RAN2 to agree for allowing the NW to control and indicate to the UE which RACH configuration associated RA report (e.g., related to the last RA configuration and/or all RA reports regardless of the RA configuration) should be sent to the NW.
3	Conclusion
This document proposed the following:
Proposal 1: RAN2 does not purse to include additional NSAG ID(s) in the RA reports except the one agreed in RAN2#123.
Proposal 2: RAN2 to agree not including NSAG priority information in the RA report. 
Proposal 3: RAN2 agree to use a single flag as the indication whether RA-SDT procedure is successful or not.
Proposal 4: RAN2 does not discuss any further RA report optimization related to SDT in Rel-18.
Proposal 5: RAN2 to agree Alt3 as the preferred alternative and send a reply to RAN3 accordingly. (See the draft reply LS proposal in the Annex.)

Proposal 6: RAN2 to agree for allowing the NW to control and indicate to the UE which RACH configuration associated RA report (e.g., related to the last RA configuration and/or all RA reports regardless of the RA configuration) should be sent to the NW.
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1. Overall Description:
RAN2 thank RAN3 the LS on RACH enhancement. RAN2 have discussed the alternatives described in the LS and concluded that Alt3 is the preferred option as it does not create a significant overhead in the signaling and can be used by the gNB to detect any type of configuration changes. 
The other alternatives are also feasible from RAN2 perspective, but RAN2’s view is that Alt1 is not suitable for detecting the reconfiguration of the RACH parameters and the drawback of Alt2 is that adding the full RACH configuration would create a significant overhead.
RAN2 have also found that an indication to the UE which RACH configuration associated RA report (e.g., related to the last RA configuration and/or all RA reports regardless of the RA configuration) could further help to optimize the signaling.

2. Actions:
To RAN WG3
ACTION: 	RAN2 respectfully ask RAN3 to take our answer into account and provide feedback about the selected alternative.

3. Date of Next TSG-RAN WG2 Meeting:
RAN2#124	from 2023-11-13	to 2023-11-17		Chicago, US




