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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 RA Report Retrieval
R3#118 made the following agreements:
RAN3 supports a network-based solution for RACH report retrieval over F1AP based on an indication from the gNB-DU to the gNB-CU of successful RACH procedures which are not known to the gNB-CU (e.g., when RACH is triggered due to beam failure recovery, no PUCCH resource available, UL sync issue)
Define a new class-2 F1AP message (RACH INDICATION) to indicate certain RACH occurrence(s) from gNB-DU to gNB-CU. FFS whether the new F1AP message is UE-associated or non-UE associated
SN should indicate the potential availability of RA report to the MN, MN can fetch the RA report and transfer it to SN
Define a new class-2 XnAP message (RACH INDICATION) so that the S-NG-RAN can inform M-NG-RAN that one or more RACH reports are available at the UE. The new Xn message should be non-UE associated
Observation 1: A new class-2 XnAP message (RACH INDICATION) has been defined so that the S-NG-RAN can inform M-NG-RAN that one or more RACH reports are available at the UE. And it was agreed that the new Xn message would be non-UE associated

Observation 2: A new class-2 F1AP message (RACH INDICATION) has been defined to indicate certain RACH occurrence(s) from gNB-DU to gNB-CU

The only open issue is whether the F1AP message (RACH INDICATION) should be UE associated or non-UE associated. In our view, its optimal from a signaling perspective if gNB-DU can indicate RACH occurrences of multiple UEs via the same message to gNB-CU and hence we think that the message should be non-UE associated (this also keeps the signaling similar to XnAP).

Proposal 1: The F1AP class-2 message RACH INDICATION should be non-UE associated
2.2 RA Report Enhancements
· Feature priorities configured by network, which is the determining factor for selection of RACH partition for feature combination
· RA resources configured with feature indicator(s), which is the pool of RACH resources for RACH feature of feature combination
· Configuration info per RA attempt or the time from RA attempt to reporting
· The actual information per RA attempt, such as SSB RSRP and MSG3 RSRP
Some enhancements related to RACH partitioning in RA Report (e.g., feature priorities, start preamble index and/or the number of preambles in this partition) were proposed in the previous meetings.

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. Before we discuss the enhancements, RAN3 should first acknowledge whether we are looking to solve this and therefore we have the following proposal:

Proposal 2: RAN3 should discuss whether there is a need to ensure that a gNB can associate a received RA Report with a certain feature combination related RACH configuration (e.g., if it has changed RA partitions)

If the problem statement in Proposal is acknowledged, then we have the following options:

	Option 1: 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 2: 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




Proposal 3: If the problem in Proposal 2 is acknowledged, RAN3 should discuss which of the following options should be considered
· Option 1: UE can store and report some parameters related to feature combination related RACH configuration (e.g., feature priorities, start preamble index, number of preambles in the RACH partition) in the RA-Report
· Option 2: UE can report the time between the start of RA procedure and RA Report retrieval in RA-Report (no need to report feature combination related RACH parameters)
3. Conclusion
RA Report Retrieval
Observation 1: A new class-2 XnAP message (RACH INDICATION) has been defined so that the S-NG-RAN can inform M-NG-RAN that one or more RACH reports are available at the UE. And it was agreed that the new Xn message would be non-UE associated

Observation 2: A new class-2 F1AP message (RACH INDICATION) has been defined to indicate certain RACH occurrence(s) from gNB-DU to gNB-CU

Proposal 1: The F1AP class-2 message RACH INDICATION should be non-UE associated

RA Report enhancements

Proposal 2: RAN3 should discuss whether there is a need to ensure that a gNB can associate a received RA Report with a certain feature combination related RACH configuration (e.g., if it has changed RA partitions)

Proposal 3: If the problem in Proposal 2 is acknowledged, RAN3 should discuss which of the following options should be considered
· Option 1: UE can store and report some parameters related to feature combination related RACH configuration (e.g., feature priorities, start preamble index, number of preambles in the RACH partition) in the RA-Report
· Option 2: UE can report the time between the start of RA procedure and RA Report retrieval in RA-Report (no need to report feature combination related RACH parameters)
Observation 2: 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. It might be redundant to request every UE in the cell to report these parameters back to the network, just because the RACH partitions have changed.

Observation 3: In case of option 2 (UE to report the time between the start of RA procedure and RA Report retrieval), the Uu overhead and accurateness of the timer depends on granularity of timer. To represent the timer for a max duration of 48 hours, we would need 18 bits if we use the granularity of seconds.
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