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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. A UE collects and logs performed RA procedure and reports it to the network for further optimisation. In this paper we address open issues concerning:
· the RA report in DC scenario, 
· Data collection for RA partitioning optimization
· the missing RA reports for SDT operation, and
· Reply LS to RAN3
2	Random Access procedure optimization
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]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]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]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]Include information in the RA report on whether the random access procedure was executed towards an MCG cell or an SCG cell.

2.2		RACH partitioning in 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 and isolate RA resources per feature i.e., a preamble set is configured for a feature. The network that is interested in optimizing the RA parameter configurations, uses the RA report to identify any issues faced by a UE while performing the RA procedure. 
However, a gNB may change the RACH resource partitioning over time based on the load in different partitions. A UE logs the RA related information at the execution of RA procedure while the network may change the RA configuration dynamically over time. Therefore, the network may have different RACH resource configuration at the time the network fetches the logged information in RA report.
1. [bookmark: _Toc110514279][bookmark: _Toc110962894][bookmark: _Toc113893680][bookmark: _Toc118375390]A gNB may reconfigure the RACH partitions based on the load over each partition.

Hence, a network can optimize its resources by having information of the concerned configuration of the used feature by the UE that triggered the RA procedure i.e., the set of preambles allocated to the RA partition such as the start preamble index and/or the number of preambles in the partition.
1. [bookmark: _Toc118375391]A network can optimize its RACH partitioning resources by having information of preambles allocated to the RA partition.
In our opinion, RA partitioning related information in RA report is useful for the network in order to optimize the RA performance for each of the feature separately. For example, a gNB can reallocate 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 and optimized to evenly distribute the load over different RA partitions.
In light of above we propose:

[bookmark: _Toc118375382]RAN2 include start preamble index and the number of preambles in the partition that triggered the RA procedure in the RA report.
Furthermore, the RA related information logged by the UE can be reported up to 48 hours later to the network. Provided that the network is not aware of the point in time at which the associated RA information was logged by the UE, the network would not be able to figure out the RA configuration applied by the UE at the time of executing the RA procedure. This leads to ambiguity at the network when analyzing the RA report. Hence, in order to enable the network node to disambiguate the configuration used by the UE when performing the RA procedure, we propose the UE logs the time elapsed since logging the RA report to the time of reporting the RA report to the network. 
1. [bookmark: _Toc113893681][bookmark: _Toc118375392]The time associated to the reported RA related information in RA report is not visible by the network.
[bookmark: _Toc113897600][bookmark: _Toc118375383]RAN2 agree that UE logs the elapsed time since logging the RA report until sending the report to the network.
2.3		RACH report logging in case of SDT
SDT feature is amongst the features for which we agreed to collect RA partitioning related information in the RA report. However as of now (according to the TS 38.331 version 17.1.0) the UE does not log RA report for the failed SDT operations (in other words for the failed RA procedures triggered for the SDT operation). This problem is similar to logging the RA report for the failed on-demand SI request which has been addressed in the Rel-17.
1. [bookmark: _Toc118375393]RA reports for the failed SDT operations are not logged according to the current RRC spec. 

According to the above observation the UE is not capable to implement the agreements made in meeting RAN2#119bis to include the features triggering the RA procedure when an SDT operation fails. Therefore we propose the following:

[bookmark: _Toc118375384]UE logs RA report including the SDT related measurements, when performing RA procedure for SDT operation. 

2.1 Reply to RAN3 LS on SN RACH report status in R17
RAN3 has sent an LS [1] to RAN2 concerning the status of the SN RA Report signalling over network interfaces. In addition, RAN3 asks RAN2 about the UE based signalling solution for the availability of the RA report at the UE. In the same LS, RAN3 provided working assumption on the network based solutions for the RA report availability at the UE as following.
1) WA: RAN3 works on the network-based solution for RACH report retrieval, i.e., gNB-DU informs the gNB-CU about RACH occurrence
2) WA: SN should indicate the potential availability of RA report to the MN, MN can fetch the RA report and transfer it to SN.
Provided the above working assumptions by RAN3 on RAN report availability signalling over network interfaces (e.g., F1), and given that RAN2 designed RA report signalling in Rel-16 without availability indication at the Uu interface, beside the WID that does not foresee enhancement of the RA report availability solution at the Uu interface, we propose to reply the RAN3 LS based on the following.

[bookmark: _Toc118375385]RAN3 proceeds with the working assumptions on the network-based solution for the RA report availability indication based on the following facts.
1- A RAN2 based solution will not be supported by the legacy UEs from (e.g., Rel-16 and Rel-17) so the solution will be insufficient
2- WID does not foresee any enhancement on the UE based solution for the RA report availability indication
3- RAN3 progress on the working assumptions seems resolving the issue for the legacy UEs.

[bookmark: _Toc118375386]RAN2 consider the draft of Reply LS in the Annex of the paper.




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	A gNB may reconfigure the RACH partitions based on the load over each partition.
Observation 5	A network can optimize its RACH partitioning resources by having information of preambles allocated to the RA partition.
Observation 6	The time associated to the reported RA related information in RA report is not visible by the network.
Observation 7	RA reports for the failed SDT operations are not logged according to the current RRC spec.

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	RAN2 include start preamble index and the number of preambles in the partition that triggered the RA procedure in the RA report.
Proposal 3	RAN2 agree that UE logs the elapsed time since logging the RA report until sending the report to the network.
Proposal 4	UE logs RA report including the SDT related measurements, when performing RA procedure for SDT operation.
Proposal 5	RAN3 proceeds with the working assumptions on the network-based solution for the RA report availability indication based on the following facts. 1- A RAN2 based solution will not be supported by the legacy UEs from (e.g., Rel-16 and Rel-17) so the solution will be insufficient 2- WID does not foresee any enhancement on the UE based solution for the RA report availability indication 3- RAN3 progress on the working assumptions seems resolving the issue for the legacy UEs.
Proposal 6	RAN2 consider the draft of Reply LS in the Annex of the paper.
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1. Overall Description:
RAN2 would like to thank RAN3 for the LS and provides feedback to the question on the UE-based solution for RACH report availability, requested by RAN3 as following.
RAN3 respectfully asks RAN2 to take above information into account and provide feedback on UE-based solution for RACH report retrieval, if any.
RAN2 answers: 
From Rel-16 that RA report signalling solution has been designed and implemented, the assumption was that network nodes are aware about the RA report availability when the UE comes to a connected state in a cell.  Based on this assumption the solution designed over the Uu interface does not require to indicate the availability of the RA report to the network. 
RAN2 understands that in some cases the RA procedure performed by the UE is only noticed by the gNB-DU hence the CU is not aware of the RA report availability at the UE. However, RAN2 would like to provide the following input to assist the RAN3 to take the decision on the solution for this network side issue:
1- Assuming a UE based solution in Rel-18, the identified problem still exists for the legacy UEs (from Rel-16 and Rel-17).
2- A network based solution (as per current working assumptions in RAN3 SLS) seems to be applicable to all the releases of the UE and more inclusive.
3- Given that the signaling solution for RA report has been discussed and specified in Rel-16, the current WID does not foresee any further enhancement on this topic in Rel-18.

2. Actions:
To RAN3 group:
ACTION: 	RAN2 respectfully asks RAN3 to take above information into account and recommends that RAN3 continues its work on network based solutions.

3. Dates of next TSG-RAN WG3 meetings:
3GPP RAN3#121	from 2023-02-27	to 2023-03-03		Athens

