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1	Introduction
During RAN3-119bis-e, discussions on RACH optimisation were carried out and some agreements were reached. However, the following FFSs were captured:
· RA report forwarding in inter-MN handover case
· RACH report optimization
· Feature priorities
· RACH partition configuration
· Time between RACH access that led to the generation of a RACH Report and reporting of the RACH Report to the NG-RAN
· The network controls the UE to report RA information

In this contribution, we present our opinions on the FFSs and open issues on this topics.
2 RACH Optimization enhancement
2.1 RA report forwarding between network nodes
In RAN3#119bis-e meeting, an LS was received from RAN2 regarding discussion on inclusion of NR RA report into LTE RA report as an octet string and additionally different options of inclusion of PSCell IDs. During the online discussion, an LS in R3-232144 was agreed and sent to RAN2 indicating RAN3 preference of inclusion of a list of unique PSCell identities. However, during discussions it was apparent that inclusion of only a list of PSCell CGIs is incomplete if the eNB receiving the RA report does not have X2/Xn interfaces with the SN(s) serving the PSCell CGIs included in the report.
1. [bookmark: _Toc134707023]A RA report forwarding solution based on PSCell information is incomplete if the eNB receiving the RA report does not have X2/Xn interface connections with the SN(s) hosting the PSCell(s) in the report.
In this scenario, the most robust solution consists of the eNB to forward the RA report using S1/NG interface to the target node. We have stated at the last RAN3-119bis-e that this would bring an impact ove the NG and S1 interfaces, but we realise that there would be no other reliable way to forward RA Reports to the correct destination node without S1/NG based forwarding.

We note that within the NG-RAN, routing of RA Report lists over the NG would require the PSCell CGI of the target node (from which the Node ID can be derived) and the TAI of the target node.
For E-UTRAN, in order to allow for S1 based routing of RA Reports, the eNB receiving the RA Reports would need the PCell ID and TAI for the MN connected to the SN serving the PSCell where the RA report was generated. With such information, eNB can ensure routing of the NR RA reports in the network.

[bookmark: _Toc134707083]UE includes the PCell CGI and TAI of the MN  mapped with the PSCell information outside the NR RA report container as part of the LTE RA report.

2.2 RACH partitioning feature in RA report
In this section we analyse each information so far proposed to be added in the RA report to enable the network to further optimise RACH configurations.
Feature Priorities: namely the priority of features at the time RACH access was carried out
It needs to be reminded that RAN2 already agreed to the following:
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
 
With the above agreement, RAN2 agreed that the UE shall report the feature, or combination of features that triggered the UE to select a specific RACH partitioning and that triggered the UE to perform RACH access.
RAN2 also agreed that the UE shall report also the Feature Combination associated to the RACH partitioning where RACH access is carried out. In light of the agreements from RAN2 it makes only sense that the UE reports also the Feature Priority configured for features at the time of RACH access. This information, combined with the information agreed in RAN2 allows to understand the following:
· The RAN can understand which feature has triggered the UE to select a RACH partition and perform RACH access. In case many UEs are triggered by the same feature or set of features, a RACH optimisation action could be to create a dedicated RACH partition for the most demanded features
· The RAN can understand to which RACH partition the UE performed RACH access. This allows the RAN to understand which partitions are most demanded and therefore most overloaded
· The RAN can understand which feature priority was given to the feature or set of features that triggered RACH access. This allows the RAN to understand whether grouping of features is done optimally or not. For example, if a RACH partition is associated to features with different priorities and if such partition is overloaded, one RACH optimisation action may be to split the features in different priority groups

[bookmark: _Toc134707084]RAN3 to send an LS to RAN2 requesting the addition of feature priorities as part of the RA Report

The set of preambles allocated to the RA partition such as the start preamble index and/or the number of preambles in the partition (RACH configuration related information) and Time between RA attempt to RA Report
This information is meant to provide the RAN with information about the RACH configuration in use at the time the RA Report was generated.
The rationale is that if the RA report is reported after the RACH partitions configuration has changed, the RAN would not be able to determine what RACH configuration was in use at the time the RA report was generated. This not only prevents the RAN to derive the right optimisation action, but it might have negative effects on the system. Indeed, if the RAN assumes that the RACH configuration at the time the RA report was generated was the same as the actual RACH configuration, the RAN may determine RACH reconfiguration actions that might have negative impacts.
[bookmark: _Hlk125569634]The best approach to solve this issue is to let the UE include in the RA report the start preamble index and the number of preambles in the partition the UE used at the time of performing RACH access.
An alternative approach to reporting the start preamble index and the number of preambles in the RACH partition used would be to let the UE report the time between RA report generation and RA report signalling to the RAN. With this time measure the RAN may be able to deduce what RACH configuration was in use at the time the RA report was generated. However, this approach is less efficient because it carries impacts on both the UE (which has to store the new time variable) and the network (which has to store and timestamp all the RACH configurations adopted in the past).
Another alternative solution proposed in RAN3#119bis-e meeting is that network controls UEs to report RA information. In principle, the network indicates to the UE if the UE should send the RA report related to the latest RA configuration or all RA configurations. In this solution, UE needs to store the RACH configuration(s), similar to the solution where the UE needs to include preamble index. Moreover, in case the UE reports RA Reports from new and old RA configurations, and since the UE does not report the RACH configuration information along with the report, the network does not have the possibility to correlate the RA reports with the previous configurations and in turn, is not able to perform any meaningful optimization.
1. [bookmark: _Toc134707024]In the solution where network controls UEs to report RA information, correlation of RA reports with configuration is not possible. Hence, network would be unable to perform any meaningful optimization.
[bookmark: _Toc134707085]RAN3 to send an LS to RAN2 requesting the addition of the start preamble index and the number of preambles in the partition the UE used at the time of performing RACH access

A draft LS containing proposal 2 and proposal 3 is attached in the annex.

2.3 SDT Use Cases
It would be useful for the UE to include SDT information in the RA report for the purpose of revealing how much traffic was signalled as “small data”. In one example, if the amount of traffic signalled by the UE slightly exceeds the SDT threshold, the UE will transmit such traffic via normal data channels instead of via SDT transfer. It would be useful for the network to know of how much the SDT threshold has been exceeded so to optimise such threshold and allow for optimal SDT transfer utilisation. For example, the network may slightly increase the SDT threshold to trigger a much higher usage of SDT transfers.
[bookmark: _Toc134707086]RAN3 to send an LS to RAN2 requesting the addition in the RA report of small data traffic volume, when such small data volume exceeds the SDT threshold up to a configured amount
Conclusion
In the previous sections we made the following observations: 
Observation 1	A RA report forwarding solution based on PSCell information is incomplete if the eNB receiving the RA report does not have X2/Xn interface connections with the SN(s) hosting the PSCell(s) in the report.
Observation 2	In the solution where network controls UEs to report RA information, correlation of RA reports with configuration is not possible. Hence, network would be unable to perform any meaningful optimization.

Based on the discussion in the previous sections we propose the following:
Proposal 1	UE includes the PCell CGI and TAI of the MN  mapped with the PSCell information outside the NR RA report container as part of the LTE RA report.
Proposal 2	RAN3 to send an LS to RAN2 requesting the addition of feature priorities as part of the RA Report
Proposal 3	RAN3 to send an LS to RAN2 requesting the addition of the start preamble index and the number of preambles in the partition the UE used at the time of performing RACH access
Proposal 4	RAN3 to send an LS to RAN2 requesting the addition in the RA report of small data traffic volume, when such small data volume exceeds the SDT threshold up to a configured amount


An LS mirroring Proposal 2, 3 and 4 is added in the Annex. 
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1. Overall description:
As part of the work on SON for NG-RAN, RAN3 discussed enhancements to the RACH optimisation functions.
As part of such discussions RAN3 identified potential enhancements to the RA report collected by UEs and signalled to the NG-RAN. Such enhancements are listed below:

1)  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 optimisation is needed with respect to how features with different priorities are combined in the same feature combination associated to a RACH partition
2)  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 configuration at the time the RA Report was generated. This enhancement is needed because the RACH partitions configurations may change with time and a RA Report generated under certain RACH partition configurations may be reported to the NG-RAN after such RACH partition configurations have changed.
3) Include the data volume in the RA report if the volume exceeds the SDT threshold up to a configured amount. Using this information, network would be able to determine if it needs some optimisations for the SDT threshold configuration.

[bookmark: _Toc134648202][bookmark: _Toc134707025]2. Actions:
RAN3 respectfully asks RAN2 to take it the above into account and to provide feedback on whether the proposed additions are feasible and can be specified in Rel18.

3. Date of next TSG RAN WG3 meetings:
3GPP RAN2#121	from 2023-08-21	to 2023-08-25		Toulouse , FR



