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Introduction

In RAN#96e, the New WID on further enhancement of data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity) was approved. The following are objectives for this WID were suggested in the RAN.

	- Support of data collection for SON features, including, MRO for MR-DC SCG failure scenario, and MRO enhancement for inter-system handover voice fallback,
Specification of the UE reporting necessary to enhance the mobility parameter tuning [RAN2]

Specification of the inter-node information exchange, including possible enhancements to interfaces    
[RAN3]

- 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)
- Support of signaling based logged MDT override protection to address the scenario where the signaling based MDT is configured in E-UTRAN when [RAN2, RAN3]:
UE reselects to NR while logged measurements are collected 

UE reselects to NR after logged measurements are collected and before uploading the logged MDT report.

If needed, co-operate with RAN1, SA2, SA5, CT4.


This contribution provides our initial consideration on the aspect of RACH report.
Discussion
The scope of RACH report can further split into two different topics, the first topic is Cross RAT RA reporting, the second topic is network to request and retrieve RACH Report. 
Cross RAT RA reporting 
This topic is purely RAN2 topic for EN-DC, NGEN-DC and NE-DC scenario. During the Rel-17, RAN2 has been agreed that a UE in DC can report the SN related RA report to the MN. When the UE is in EN-DC, this requires changes to LTE specification. Considering limited time in Rel-17, finally this feature has only covered NR-NR DC. Since specification in RAN3 has already covered all the scenarios, it is reasonable to continue the normative work for leftover scenarios. Considering to enhance the feature for EN-DC will impact LTE specification, it is our understanding that the feature in Rel-18 can continue to consider this feature but it should be limited to MR-DC with the 5GC (e.g. NGEN-DC and NE-DC). 

Observation 1: The Cross RAT RA reporting issue fall in the scope of RAN2.
Network to request and retrieve RACH Report

The issue comes from Rel-16. The reason comes from the fact that UE will not indicate RACH report available to the network based on current specification. While it is not necessary for CU to always retrieve RACH report from UE for its affiliated DUs, it is proposed for DU to be able to provide assistant information to CU to trigger the UE Reported information (RACH report) acquired over Uu interface. The issue has been discussed since Rel-16, and agreement was achieved to postpone the issue to Rel-18. It is reasonable to complete the work in Rel-18.
	RAN3#112 minute: 
Postpone enhancements for RACH Report retrieval to Rel.18


Two candidate solutions on the table, the first one is network based solution( F1 rach report retrieve), the other one is UE based solution.

Network based solution
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Figure 1:procedure of network based solution
DU aware in-optimized situation of RACH resource, it may trigger RO function. But DU does not able to selects UE and retrieves UE report. On the other side, CU which connects to DU does not necessary to aware the in-optimized situation of RACH resource in DU. The network based solution allow DU to inform CU when the sub optimal RO situation occur in the DU.

If CU acquires many UE ‘s report and relay to DU, the signalling overhead in F1AP due to UE’s reports need to be consider. While it is not issue for network based solution, since CU filter UE ‘s report and offers one final result to DU.
Another concern raises for machine learning technology in near future. It is nature to locate machine learning technology in CU. If all the information sends to DU and DU makes the final decision, then software in CU does not receive much training and not able to improve better RO algorithm.
Proposal 1: Network based RACH Report retrieval solution improve RO in split architecture.

UE based solution
As can be observed in [3],in existing specification, there is a mechanism for the network to request and retrieve RACH Report information from a UE through the UEInformationRequest/Response procedure. However, unlike e.g. the UE RLF Report for which the UE indicates when such report is available, a full solution enabling the network to determine “when” to perform retrieval of the RACH Report is missing. 

In Rel-17, both RAN2 and RAN3 brought up the issue of RACH Report retrieval. The proponents in RAN2 supported to re-use the existing framework to allow UE to indicate RACH Report availability to the network. On the other hand, existing signalling may fall short in providing a complete solution since UE may provide availability indication only in a few RRC messages (RRC Setup Complete, RRC Reconfiguration Complete, RRC Re-establishment Complete, RRC Resume Complete). Therefore, existing mechanisms would need to be extended or updated to allow a UE to indicate more accurately presence of its logged RACH Report, namely overcoming the retrieval of the RACH Report “by chance” at the occasion following RLF and/or CEF.   

Observation2: By introduce RACH report availability indication, gNB-CU can retrieve RACH report without ‘by chance’.
Solution comparison
The target of RACH optimization is to re-setting RACH related parameters. The gNB makes the final decision on these parameters based on multiple factors. The factors are listed below [5]:
  -
the uplink inter-cell interference from the Physical Uplink Shared Channel (PUSCH),

-
RACH load (call arrival rate, HO rate, tracking area update, RRC_Inactive transition rate, the request for Other SI, the beam failure recovery, traffic pattern and population under the cell coverage as it affects the UL synchronization states and hence the need to use random access), 

-   uplink (SUL) and supplementary uplink (SUL) imbalances,
-
PUSCH load, 

-
the cubic metric of the preambles allocated to a cell, 

-
whether the cell is in high-speed mode or not, 

-
uplink (UL) and downlink (DL) imbalances. 

It is impossible for gNB-CU to aware all above information to aware the sub optimal situation in the DU. In addition, if UE based solution can be agreed in RAN2, the situation would not be change because CU still has limited RACH information as DU.

Proposal 2: Network based solution (F1AP reach report retrieve) as baseline in Rel-18. Whether UE based solution captured in Rel-18 depends on RAN2 progress. 
Conclusion

In this contribution , the proposals are:

Observation 1: The Cross RAT RA reporting issue fall in the scope of RAN2

Observation2: By introduce RACH report availability indication, gNB-CU can retrieve RACH report without ‘by chance’.

Proposal 1: Network based RACH Report retrieval solution improve RO in split architecture.

Proposal 2: Network based solution (F1AP reach report retrieve) as baseline in Rel-18. Whether UE based solution captured in Rel-18 depends on RAN2 progress.
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