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1. Introduction
As per [1], one of the objectives of R18 SON WI is to support SON/MDT enhancements for various scenarios as below.

- Support of SON/MDT enhancements for [RAN3, RAN2]:

•
MR-DC CPAC

•
Successful PScell change report

•
Successful Handover Report (e.g. inter-RAT)

•
NPN 

•
RACH report
•
Fast MCG recovery

•
NR-U (MRO and UL MLB)

This contribution discusses various aspects to be addressed and the related solutions for the SON/MDT for RACH.

2.
Discussion
In RAN2#120 [2] and RAN2#119-bis [3], RAN2 made following agrements related to RACH report for feature specific RACH.
RAN2#119-bis 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 
RAN2#120 agreement
1
For RACH report for RACH partitioning, RAN2 to agree to include NSAG ID when the applicable feature is slicing.

UE reporting the triggered feature or combination as well as used feature combination will help the network to optimize the scenarios where the configured combination of features was not suitable for the scenarios which has triggered random access. Since feature specific RACH is also used not only for providing differentiated resources for random access but also for  controlling various random access related parameters, used feature combination also is helpful. 
In RAN2#120, RAN2 to agree to include NSAG ID when the applicable feature is slicing. As the feature combination configured by gNB through FeatureCombination-r17 IE includes NSAG list, RAN2 the triggered feature combination and the used feature combination can include list of NSAGs.
There could be two interpretations about the list of NSAGs that triggered feature specific RACH, as below
a. The list of NSAGs that triggered feature specific RACH are the NSAGs which are associated with the S-NSSAI(s) that triggered the random access attempt.

b. The list of NSAGs that triggered feature specific RACH are the NSAGs associated with the S-NSSAI(s) triggering the access attempt and that are included in SIB1 (i.e., in FeatureCombination and in RA-PrioritizationSliceInfo).

Proposal 1: The list of NSAGs that triggered feature specific RACH can be one of the below

a. 
The NSAGs which are associated with the S-NSSAI(s) that triggered the random access attempt.

b.  
The NSAGs associated with the S-NSSAI(s) triggering the access attempt and that are included in SIB1 (i.e., in FeatureCombination and in RA-PrioritizationSliceInfo).

In Release 17, each S-NSSAI can be associated to upto two NSAGs, one for cell reselection prioritsation and other for random access. NSAGs related to slice based cell reselection will be listed in SIB16 and the NSAGs related to random access will be listed in SIB1. Hence we understand that option b is the correct interpretation.
Proposal 2: RAN2 to confirm option b in P2 for the NSAGs that triggered feature specific RACH.
There was an FFS in RAN2#120 on the reporting of NSAG priorities to the network for SON/MDT. 
FFS: For RACH report for RACH partitioning, RAN2 to discuss whether to include NAS provided NSAG priority (or ifnormation) when the applicable feature is slicing.

Unlike other features applied for random access, UE uses the NSAG priority received from AMF for deciding the RACH partition and hence the RACH resources and other parameters for RACH. NSAG priorities are provided in NAS messages like Registration Accept and this prioritization may be different for different UEs.
Let us consider the case where there are 2 feature combinations, feature combination 1 with NSAG1 and NSAG2, feature combination 2 with NSAG3 and NSAG4, feature combination 3 with NSAG5 and NSAG6. Now let us consider there is more congestion in feature combination 1 and the network wants to reconfigure the feature combinations by moving one of NSAG1 and NSAG2 to either feature combination 1 or feature combination 2, which ever is suitable. gNB can identify  the suitable feature combination (for e.g. based on the contention probability after the movement) if it has an understanding of NSAG priorities applied by the UEs for the RACH. For e.g. if there are more UEs with higher priority for NSAG3 and NSAG4 than NSAG1 and less number of UEs with higher priority for NSAG3 and NSAG4 than NSAG2, it may be more suitable to move NSAG2 to the feature combination including NSAG3 and NSAG4.Similarly, if there are more UEs with higher priority for NSAG3 and NSAG4 than both NSAG1 and NSAG2 and less number of UEs with higher priority for NSAG5 and NSAG6 than NSAG1, it may be more suitable to move NSAG1 to the feature combination including NSAG3 and NSAG4
Observation 1: NSAG priorities reported from the UEs will be helpful for the operator to move NSAG from one feature combination to another one, during congestion etc.
Similarly if the network wants to add a new NSAG, NSAG 7 to one of the existing feature combinations, feature combination 1, feature combination 2 or feature combination 3, an understanding of the NSAG priorities which are used by the UE for selecting a feature combination could be helpful.
Observation 2: NSAG priorities reported from the UEs will be helpful for the operator to add a new NSAG in an existing feature combination.
Based on observation 1 and 2, we propose that the UE logs and reports the NAS provided NSAG priority for the NSAGs that triggered random access.
Proposal 3: UE logs and reports the NAS provided NSAG priority for the NSAGs that triggered random access.
We had another FFS from RAN2#120,
FFS: Include Msg3 repetition number configured and applied for the RA procedure
The benefit of reporting msg3 repetition number (configured and applied) for the RA procedure in a successful scenario is not very clear. It may inform the network that some of the configured values are used more than some others, but SON/MDT actions from this information is not very much clear. Moreover the configured value is already available with the network.

One scenario where this information could be useful is during a failure scenario. If the msg3 is not successful, even after applying the number of repetitions as received in the DCI, network may take some remedial actions.But UE also need to report the applied MCS as even the applied number of msg3 repetitions alone will not be sufficient to identify the failure cause. Even if there are more number of msg3 repetitions, it needn’t be successful, when the used MCS is very low.
Proposal 4: If MSG3 repetition has failed, UE reports the number of MSG3 repetitons performed and the used MCS.

Feature combination that has triggered RACH or used for identifying the RACH partitioning helps the network in optimizing the different partitions. For e.g. by allocating more feature specific resources when a specific feature is used more or allocating a partition for a feature that has triggered RACH but couldn’t use the RACH partition. A related information that is useful for this purpose is the priority of the feature. But we think that absolute value of the priority is not really needed by the network, Network just needs to know which feature is higher priority and which feature is lower priority. An easy way is to log and report the applicable features in the feature combination (in the already agreed triggered/used feature combination) in the priority order in the RA Report.
Observation 3: The (relative) feature priority used by the UE for selecting the RACH partition is useful for the network.

Proposal 5: UE logs and reports the applicable features in the feature combination in the priority order in the RA Report.
RAN2 agreed to include the feature specific RACH information in RACH report.It is also useful to include the feature specific RACH information in RLF report and CEF report. The simple way could be to include this information in the RA-InformationCommon structure.

Proposal 6: Feature specific RACH information is included in RA-InformationCommon and is also included for RLF report and CEF report.
3. Conclusion
In the previous sections, we have made following observations and proposals:

Proposal 1: The list of NSAGs that triggered feature specific RACH can be one of the below

a. 
The NSAGs which are associated with the S-NSSAI(s) that triggered the random access attempt.

b.  
The NSAGs associated with the S-NSSAI(s) triggering the access attempt and that are included in SIB1 (i.e., in FeatureCombination and in RA-PrioritizationSliceInfo).

Proposal 2: RAN2 to confirm option b in P1 for the NSAGs that triggered feature specific RACH.
Observation 1: NSAG priorities reported from the UEs will be helpful for the operator to move NSAG from one feature combination to another one, during congestion etc.

Observation 2: NSAG priorities reported from the UEs will be helpful for the operator to add a new NSAG in an existing feature combination.

Proposal 3: UE logs and reports the NAS provided NSAG priority for the NSAGs that triggered random access.

Proposal 4: If MSG3 repetition has failed, UE reports the number of MSG3 repetitons performed and the used MCS.
Observation 3: The (relative) feature priority used by the UE for selecting the RACH partition is useful for the network.

Proposal 5: UE logs and reports the applicable features in the feature combination in the priority order in the RA Report.

Proposal 6: Feature specific RACH information is included in RA-InformationCommon and is also included for RLF report and CEF report.
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