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1. Introduction 
In this paper, we further discuss RACH optimization enhancements based on the agreements and open issues identified last RAN3 meeting.
2. Discussion 
2.1 Forwarding SN RA Reports
Below are the agreements and open issues from previous meetings:

Not consider the NG and S1 forwarding of RA report
Include the “PSCell list” optionally in addition to the “RACH Report Container” in ACCESS AND MOBILITY INDICATION over Xn.
SN RA report forwarding in case of inter-MN handovers and if there is no Xn connectivity
FFS whether and how to forward the RA Report in case the MN that retrieves the RA Report is not connected to any SN associated to the PSCells received with the RA Report.

If there is no X2/Xn connectivity between the node retrieving the RA Report from the UE and the PSCells indicated by UE in the RA Report, the RA Report can't be forwarded to the corresponding PSCells. This issue exists for NR-DC in Rel-17 and can also happen while trying to forward SN RA Reports in EN-DC or (NG)EN-DC in Rel-18. 

One solution proposed was to enable forwarding of RA Reports over NG/S1 but that was not agreed to be supported last meeting. Also, a UE based solution was proposed i.e., UE should store the PCells associated to the PSCells outside the RA Report container. We think that such a UE-based solution should not be adopted because i) this adds to a lot of Uu overhead (upto 16*size(CGI) bits) and ii) there should be no requirement on UE to support the forwarding just because there is no backhaul. This can be left to gNB implementation on how to forward in such cases.

Proposal 1: It can be left to gNB implementation how to forward the SN RA Reports in case there is no X2/Xn connectivity between the node retrieving the RA Report from the UE and the PSCells indicated by UE in the RA Report

Proposal 2: There should be no additional requirement on UE to support forwarding of RA Reports in case there is no backhaul connectivity (e.g., reporting the PCell ID(s) in addition to PSCell ID outside RA report container)

2.2 RA Report Enhancements
Some enhancements related to RACH partitioning in RA Report were proposed in the previous meetings RA report enhancements to handle the scenario where RACH partitioning changes by the time RA Report is retrieved and how to associate the received RA Report with the “old” RACH partitioning configuration and hence the following FFS was captured.

Option 1: Include the feature priority
Option 2: Include the RACH partition configuration related information (e.g., start preamble / number of preambles in the RA partition)
Option 3: Include the time between RACH access that led to the generation of a RA Report and reporting of the RA Report
Option 4: The network controls the UE to report RA information
Option 5: “Configuration Information” solution

The motivation behind these proposals is that the gNB might have reconfigured the RACH partitions by the time UE reported the RA-Report (can report up to 48 hours) and therefore gNB won’t be able to associate the RA report with a certain RACH partitioning configuration. 


	Option 1 and Option 2: UE can report some parameters related to feature combination related RACH configuration (e.g., feature priorities, start preamble index and/or the number of preambles in the partition) in the RA-Report

	Feature priorities and FeatureCombinationPreambles (that includes start preamble index, number of preambles in the partition) are signaled in SIB1 (ServingCellConfigCommon or RACH-ConfigCommon) and is common to all the UEs in the cell

Pros: No need to maintain any new timers in the UE

Cons: It seems redundant to request every UE in the cell to report these parameters back to the network, just because the RACH partitions have changed.



	Option 3: UE just reports the time between the start of RA procedure and RA Report retrieval in RA-Report 

(No need to report the time between each RA attempt and RA report retrieval as that would mean maintaining multiple timers and unnecessary)

	gNB can figure out the feature combination related RACH configuration (e.g., feature priorities) via this timer

Similar timers between event and report retrieval are part of RLF Report, SCGFailureInformation and also being discussed for SHR. 

Pros: No need for UE to report the feature combination related RACH configuration parameters back to the gNB

Cons: Need to a new maintain timer (between the start of RA procedure and RA Report retrieval) in the UE. 
Uu overhead and accurateness depends on granularity of timer (e.g., in seconds/minutes/hours). If we have to ensure that the association can be done even if RA-Report is sent after a duration of 48 hours (48*3600 = 172000), we would need 18 bits if the granularity is seconds



Option 5:
In the last meeting, RAN3 sent an LS to RAN2 on “Configuration Information” asking whether it is feasible to define such a solution to retrieve UE context while performing SPR/SHR optimizations. 
We therefore propose to send another LS to RAN2 to check whether the “Configuration Information” solution can be extended to identify RACH partitioning configuration (in case RACH partitions have changed) as well. The solution can work as follows:
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· gNB assigns a config index for the RACH partitioning configuration at a certain time (e.g., config index 1 at time t1, config index 2 at time t2 and config index 3 at time t3)
· gNB stores this mapping of config index with the RACH partitioning configuration
· Storing this cell specific RACH partitioning configuration should not be much of an overhead at gNB as the RACH partitions might not change so dynamically
· gNB signals this “Config Index” to UE(s) e.g., via cell specific signalling in SIB1
· When UE collects RA Report, it can simply include “Config Index” in RA Report
· [bookmark: _Hlk142568207]If the RACH partitioning configuration changes (e.g., at time t2), gNB can update UE(s) via SI modification to indicate that it now uses config index 2 and UE will include the updated config index when collecting future RA Reports.
· How to encode this “Config Index” can be further discussed. But even if we have 8 bits for this “Config Index”, we can support up to 28 = 256 RACH partitioning configurations
Proposal 3: Send LS to RAN2 to check whether “Configuration Information” solution mentioned in LS on SHR/SPR can be extended to identify RACH partitioning configuration (in case RACH partitions have changed). The mechanism can work as follows:
· The node interested in optimizing RACH partitions (via implementation) can create references to the interested parameters in cell specific RACH partitioning configuration (e.g., feature priorities) and can store these references (up to implementation) as “Configuration Information”
· This “Configuration Information” can be optionally sent to the UE in SIB1. If received, UE should then store this “Configuration Information” together with the RA report and UE should report it back to the gNB along with the RA Report
· If the RACH partitioning configuration changes, gNB can update UE(s) via SI modification and UE will include the updated “Configuration Information” when collecting future RA Reports.
· How to encode this “Configuration Information” is up to RAN2, taking into account RAN3 guidance related to the size of this information (e.g., 8 bits might be enough for 256 RACH partitioning configurations)
3. Conclusion

Forwarding SN RA Reports

Proposal 1: It can be left to gNB implementation how to forward the SN RA Reports in case there is no X2/Xn connectivity between the node retrieving the RA Report from the UE and the PSCells indicated by UE in the RA Report

Proposal 2: There should be no additional requirement on UE to support forwarding of RA Reports in case there is no backhaul connectivity (e.g., reporting the PCell ID(s) in addition to PSCell ID outside RA report container)

RA Report enhancements

Proposal 3: Send LS to RAN2 to check whether “Configuration Information” solution mentioned in LS on SHR/SPR can be extended to identify RACH partitioning configuration (in case RACH partitions have changed). The mechanism can work as follows:
· The node interested in optimizing RACH partitions (via implementation) can create references to the interested parameters in cell specific RACH partitioning configuration (e.g., feature priorities) and can store these references (up to implementation) as “Configuration Information”
· This “Configuration Information” can be optionally sent to the UE in SIB1. If received, UE should then store this “Configuration Information” together with the RA report and UE should report it back to the gNB along with the RA Report
· If the RACH partitioning configuration changes, gNB can update UE(s) via SI modification and UE will include the updated “Configuration Information” when collecting future RA Reports.
· How to encode this “Configuration Information” is up to RAN2, taking into account RAN3 guidance related to the size of this information (e.g., 8 bits might be enough for 256 RACH partitioning configurations)
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