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1	Introduction
Rel-18 SON/MDT WID document (RP-221825) has identified enhancement to RA report to optimize and improve random access performance. In this paper, we discuss different aspects of the RA report, e.g., content and fetching mechanism in different scenarios. 
2. Discussion
2.1	Enhancement of RA report for DC scenario 
In this section we discuss possible enhancement of the RA reports collected when UE was configured with a dual connectivity (DC) operation. In DC operation and based on the current TS 38.331, a UE logs RA report upon successful completion of the RA procedure toward MCG or SCG. In MR-DC, a UE logs the same set of RA related information and measurements, no matter if the RA was performed toward a cell in the SCG of in the MCG. Thus, a RAN node analyzing the RA reports would not be able to determine whether the reported RA information is associated to an RA performed toward a Cell in the MCG or in the SCG. Needless to mention that the performance of a RA performed toward an MCG cell might be different from the performance of an RA procedure performed toward an SCG cell. For instance, an RA procedure may imply suffering poor coverage or too aggressive SN addition/SN change policy by neighbor cell for a node operating as SN in MR-DC. This this information is useful for network optimization.

1. [bookmark: _Toc113893676][bookmark: _Toc118375387][bookmark: _Toc131748541]Performance of the RA procedure for a cell in the MCG can be significantly different from the performance of RA procedure for the same cell being part of SCG. This is due to the fact that network policies for DC connectivity can be different from single connectivity.
1. [bookmark: _Toc113893677][bookmark: _Toc118375388][bookmark: _Toc131748542]When a RA report is received and analysed by a RAN node, the RAN node is not aware whether the RA procedure is performed toward a cell in the MCG or in the SCG.
1. [bookmark: _Toc113893678][bookmark: _Toc118375389][bookmark: _Toc131748543]By knowing whether the RA report is associated to a random-access procedure executed toward a cell belonging to SCG or MCG, the network can differentiate the RACH issues as well as coverage issues for a cell acting as MCG or as SCG. 
In light of above discussion, we request RAN2 to include information in the RA report to assist the network differentiating between RA reports associated to a random-access procedure performed toward a cell acting as MN or as SN. 

[bookmark: _Toc110514283][bookmark: _Toc110865384][bookmark: _Toc110963462][bookmark: _Toc113897598][bookmark: _Toc118375381][bookmark: _Toc131748533]Include information in the RA report on whether the random-access procedure was executed towards an MCG cell or an SCG cell.

2.2 Fetching NR RA Reports in EN-DC scenario
In the RAN2#121 meeting the following agreement is captured. 
Agreement:
1: To have “a list of SN RA report entries as a single NR container (i.e. NR RA-ReportList)”.
[bookmark: _Toc131748544]The mentioned agreement was part of discussion where RAN2 agreed that NR RA report should be sent to LTE node in EN-DC. However, reporting the NR RA report as part of LTE UE information Request/Response procedure requires some consideration on the request flag by the network. In our view, a dedicated NR RA report request flag is needed to be defined as part of LTE UE information Request procedure to enable only the LTE eNBs (capable of fetching NR RA report) to fetch the corresponding reports.

1. [bookmark: _Toc131748545]NR RA-Reports need to be fetched by the LTE eNB that is capable of fetching NR RA-Reports in DC.
1. [bookmark: _Toc131748546]Fetching NR RACH reports by eNB incapable of fetching the reports leads to discarding NR RA reports by the eNB that is wasteful.

[bookmark: _Toc131748534]Enhance the LTE UE information Request procedure with NR RA-Report request flag to fetch the NR RA-Report in LTE.

2.3 Optimization of RACH partitioning using RA report 
In 3GPP #119bis e-meeting, RAN2 agreed to discuss RACH report enhancements for RACH partitioning optimization as the following: 
Agreement:

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 section we discuss possible enhancement of the RA reports collected when UE was configured with feature combination RACH resources.
A network might partition RA resources per feature or a combination of features i.e., a preamble set is configured for a feature or combination of features. However, a gNB may change the RACH partitions over time based on the load in different partitions. A plausible scenario is that the UE logs the RA related information upon performing RA procedure, however the network may change the RA configuration dynamically over time, hence at the time of fetches the logged information in RA report that indicates the RACH performance performed over a given partition, the partitioning configuration may have been already obsolete. However we know that in order to relate RACH partition performance (extracted from a RACH report) to the RACH partitioning configuration, a mapping between RA report and the RACH partitioning configuration is essential. 
1. [bookmark: _Toc110514279][bookmark: _Toc110962894][bookmark: _Toc113893680][bookmark: _Toc118375390][bookmark: _Toc131748547]At the time of analysing the RA report, gNB may have already changed the RACH partitions, so network cannot correctly map the RACH performance to the RACH partitions.
Without mapping the RA partition configuration (e.g., number of preambles in the partitions) a gNB can not optimize its resources by having information of the concerned configuration.
1. [bookmark: _Toc118375391][bookmark: _Toc131748548]A network node can not optimize its RACH partitioning resources without mapping the RA report to the RA partition configuration in which the RA was performed.
In our opinion, RA partitioning related information (such as number of preambles in the partition and the start preamble) in RA report is essential for the network to optimize the RA performance for each of the feature separately. For example, a gNB can re-allocate the RA resources e.g., sub-set of preambles assigned to the group of the features based on the demands coming/initiated from the group of features. On the other side the group of the features bundled together can be shuffled to evenly distribute the load over different RA partitions. In light of above we propose:

[bookmark: _Toc118375382][bookmark: _Toc131748535]UE include the following info in the RA report
a. [bookmark: _Toc131748536]start preamble index
b. [bookmark: _Toc131748537]the number of preambles in the partition.
2.3 Slice information in the RA report
Moreover, in the meeting RAN2#120, RAN2 has agreed to include the NSAG ID in the RA report for the sake of RACH resource optimization when the applicable feature is slicing.

Agreements:
1	For RACH report for RACH partitioning, RAN2 to agree to include NSAG ID when the applicable feature is slicing.
However, optimizing the RACH partitions allocated to different slice groups is dependent to how the slices are mapped to the slice groups. It is a quite plausible scenario that the demand for the specific slices might be different in the same group and hence RACH partitions allocated to some slice groups might become overloaded due to specific highly demanded slices. Distinguishing such highly demanded slices in various slice groups via RA-Report assists the network nodes and management system to evenly distribute the slices over different slice groups and eventually over different RACH partitions which accordingly leads to a more balanced RACH load over different RACH partitions. To address the impact of slice grouping in the RACH performance in each RA partition, we propose the UE includes the S-NSSAI (one or more S- NSSAI) beside the NSAG ID for which the RACH was triggered in the RACH report.

1. [bookmark: _Toc131748549]The slices information (S-NSSAI) beside the NSAG ID is essential to evenly distribute the RACH load between different RACH partitions based on the demands for specific slices.
[bookmark: _Hlk130915361][bookmark: _Toc131748538]UE include slice information, i.e., S-NSSAI(s) that triggered the RACH through a given partition in the RA report.
2.4 RACH report logging in case of SDT
In RAN2#120 meeting it was agreed that UE includes RA and SDT information in the RA report if an SDT operation fails. However, there was no agreement on what information regarding SDT operation is to be provided by the UE.
1. [bookmark: _Toc131748550]Details of SDT information in RA report has not been yet discussed in RAN2.
An important aspect of the SDT configuration is the size of the threshold for the volume of data which is waiting to be transmitted and which may trigger the UE to use SDT (if the pending data volume is smaller than or equal to the threshold), i.e., the threshold referred to as sdt-DataVolumeThreshold in TS 38.331. Furthermore, in our understanding, failing in SDT operation refers that the UE attempted to use SDT (by checking the SDT RSRP threshold and SDT data volume threshold). A UE initiates RACH procedure for SDT purpose if the pending data volume is smaller than or equal to the SDT data volume threshold sdt-DataVolumeThreshold. Hence, the UE will not include any information in the RA report for the times when the pending data volume was greater than the SDT data volume threshold, and consequently the network will not get any feedback information from those cases and would not be able to optimize SDT data volume threshold. Thus, we propose to include the amount of data above the SDT threshold in the RA report.
[bookmark: _Toc131748539]UE reports the data volume at the time of attempting for SDT operation, if the data volume is less than a data volume reporting threshold, as part of the RA Report.
The data volume reporting threshold can be either configured by the network or can be defined based on the sdt-DataVolumeThreshold e.g., sdt-DataVolumeThreshold multiplied to 2 or 0.5. Therefore, we propose the following.
[bookmark: _Toc131748540]RAN2 discuss whether the data volume reporting threshold should be configurable or determined based on the sdt-DataVolumeThreshold.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Performance of the RA procedure for a cell in the MCG can be significantly different from the performance of RA procedure for the same cell being part of SCG. This is due to the fact that network policies for DC connectivity can be different from single connectivity.
Observation 2	When a RA report is received and analysed by a RAN node, the RAN node is not aware whether the RA procedure is performed toward a cell in the MCG or in the SCG.
Observation 3	By knowing whether the RA report is associated to a random-access procedure executed toward a cell belonging to SCG or MCG, the network can differentiate the RACH issues as well as coverage issues for a cell acting as MCG or as SCG.
Observation 4	NR RA-Reports need to be fetched by the LTE eNB that is capable of fetching NR RA-Reports in DC.
Observation 5	Fetching NR RACH reports by eNB incapable of fetching the reports leads to discarding NR RA reports by the eNB that is wasteful.
Observation 6	At the time of analysing the RA report, gNB may have already changed the RACH partitions, so network cannot correctly map the RACH performance to the RACH partitions.
Observation 7	A network node can not optimize its RACH partitioning resources without mapping the RA report to the RA partition configuration in which the RA was performed.
Observation 8	The slices information (S-NSSAI) beside the NSAG ID is essential to evenly distribute the RACH load between different RACH partitions based on the demands for specific slices.
Observation 9	Details of SDT information in RA report has not been yet discussed in RAN2.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Include information in the RA report on whether the random-access procedure was executed towards an MCG cell or an SCG cell.
Proposal 2	Enhance the LTE UE information Request procedure with NR RA-Report request flag to fetch the NR RA-Report in LTE.
Proposal 3	UE include the following info in the RA report
a.	start preamble index
b.	the number of preambles in the partition.
Proposal 4	UE include slice information, i.e., S-NSSAI(s) that triggered the RACH through a given partition in the RA report.
Proposal 5	UE reports the data volume at the time of attempting for SDT operation, if the data volume is less than a data volume reporting threshold, as part of the RA Report.
Proposal 6	RAN2 discuss whether the data volume reporting threshold should be configurable or determined based on the sdt-DataVolumeThreshold.
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