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1	Introduction
3GPP RAN3 #117 e-meeting has identified the need for enhancement to:
· RA report is enhanced to include feature combination related information.
· WA: RAN3 to work on a network based solution for RACH report retrieval, i.e., gNB-DU indicates to gNB-CU about RACH occurrence
· WA: SN should indicate the potential availability of RA report to the MN, MN can fetch the RA report and transfer it to SN. 
 In this paper it is described how to proceed for RACH optimisation in Rel18.
2 RACH Optimization enhancement
2.1 RACH partitioning feature in RA report
The gNB-DU owns the RACH resources and may change the RACH resource partitioning over time based on the load in different partitions. On the other hand, the RA related information is logged by the UE and it can be reported to the network at any time the network decides to poll it. Since the gNB-DU is not aware of when UE generated the RA report, and given that the gNB-DU receives the RA report from the gNB-CU for analysis, the gNB-DU may compare the RA Report with the existing RA partitioning configuration, which might be incorrect because the UE might have logged the RA Report when the RA partitioning configuration was different than what it is at the time the gNB-DU receives the RA Report. 
1. [bookmark: _Toc113893681][bookmark: _Toc117883640][bookmark: _Toc118388849]The time associated to the reported RA related information in RA report is not visible to the gNB-DU.
In addition, as mentioned above, a gNB-DU may change the configuration of RACH partitions. One reason for such change of configuration may be high load on a given RACH partition, which may require splitting the features for the RACH partition in two sub-groups. 
1. [bookmark: _Toc110514279][bookmark: _Toc110962894][bookmark: _Toc113893680][bookmark: _Toc117883638][bookmark: _Toc118388850][bookmark: _Toc117883639]A gNB may reconfigure the RACH partitions based on the load over each partition.

Hence, the problem that arises from the observations above is that it is not possible for the gNB-DU to understand the RACH partitioning that was active at the time the RACH Report was generated.
1. It is impossible for the gNB-DU to determine the RACH Partitoining configuration at the time the RACH Report was generated.

In RAN2#119-bis-e, RAN2 agreed that changes to the RACH Report are needed and that a UE should report the combination of features associated with the set of RACH resources selected for the Random-Access (RA) procedure for an unsuccessfully completed RA procedure. Namely RAN2 agree 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
 
In light of above, it can be deduced that further changes to the RACH Report is needed, in addition to the agreements already made by RAN2.  Namely, the UE should report an indication of the RA partitioning configuration at the time the RA report was generated, to help the network to associated the RA report with the correct RA configuration. 
For this reason, we propose that the UE reports the RACH configuration used for performing RA procedure.
As part of RACH Report, the UE needs to report the RACH configuration that UE used for performing 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.
· the used feature priority that the gNB-DU configured for a RACH partition when the used feature mapped to more than one FeatureCombinationPreambles.

With the information in the proposal above, the network, e.g. gNB-DU is able to determine the RACH partition in use at the time the RACH Report was generated and to understand the events stored in the RACH report in light of the right RACH configuration context.
2.3 Network Based Solutions for RACH Report retrieval support
2.3.1 Dual Connectivity Case

In this section we argue for developing mechanisms that allow RA report to be fetched by a network in dual connectivity (MR-DC) operation.
In a DC scenario, the UE would be allowed to perform RA over both MCG and SCG and RA reports will be logged by the UE in a single RA report list. It has been agreed in RAN2 that the SN related RA reports are sent to the MN by a UE and then MN can forward this RA report to a SN.
However, the issue related to the DC scenario is that MN would not be aware of the performed RACH accesses over the SCG, while SN-CU (and in some cases SN-DU) will be aware of it. Hence in order to enable a mechanism to fetch the SN related RA reports from the MN in a timely way, signalling from SN to the MN is required to indicate to the MN that SN related RA reports pertinent to the SCG need to be retrieved and forwarded to the SN. 
Failure to do so incurs in the UE to log an SN related RA reports that may never be fetched by the MN and that might be lost. 
Observation 3 [bookmark: _Toc118388851]RA Report performed over the SN cells are not visible/known by the MN. Hence MN may not fetch the RACH reports pertinent to the SN unless it is notified of their existence.  This might incur in the loss of the SN RACH Report

In order to enable the functionality above, signalling is required from SN to MN to indicate that one or more RACH procedures happened at the SN and that SN related RA reports are available to be polled at the UE. 
Furthermore, this signalling from SN to the MN can include a list of XnAP UE ID of the UEs who logged the RA report pertaining to the SN. Having this indication, MN can use the RRC UE Information Request/Response procedure to fetch the RA report and forward the RA report related to the SN via already standardized procedures i.e., Xn: Access and Mobility Indication. The complete picture of the signalling solution required for fetching SN related RACH reports is shown in Figure 1.
Observation 4 [bookmark: _Toc118388852]If SN indicates the availability at the UE of the RA reports to the MN, MN can fetch the RA report and transfer it to the SN via Xn: Access and Mobility Indication procedure.

[bookmark: _Toc113872877][bookmark: _Toc115193555][bookmark: _Toc118106037][bookmark: _Toc118388853][image: ]
[bookmark: _Toc113872878][bookmark: _Toc113873525][bookmark: _Toc115193556][bookmark: _Toc118106038][bookmark: _Toc118106170][bookmark: _Toc118388854]Figure 1.  Signalling solution for fetching RACH reports pertinent to the SN.

In light of the above, we propose the following:


RAN3 to agree that SN indicates the availability at the UE of RA Report of a set of UEs specified by their XnAP UE IDs.
2.3.2 Single Connectivity Case
Similarly to the dual connectivity case, there are some instances of RACH procedures that are visible to the gNB-DU but not to the gNB-CU. A UE storing a RACH Report as a consequence of a gNB-DU triggerd RACH access does not flag the presence of the associated RACH Report to the gNB-CU. 
RAN3 has agreed during RAN3-117bis-e that it is beneficial to develop network based solutions to enable the gNB-CU to be informed of whether instances of RACH Reports to be retrieved (due to gNB-DU triggered RACH access) are available at the UE. For this reason the gNB-DU should signal to the gNB-CU an indicationof RACH access occurrence, so that the gNB-CU is able to poll the RACH Report(s) corresponding to the RACH access. 

We therefore propose the following:

RAN3 to agree that gNB-DU indicates to the gNB-CU the occurrence of RACH for cases when the RACH procedure is not known to the gNB-CU.

Conclusion
In the previous sections we made the following observations: 
Observation 1	The time associated to the reported RA related information in RA report is not visible to the gNB-DU.
Observation 2	A gNB may reconfigure the RACH partitions based on the load over each partition.
Observation 3	RA Report performed over the SN cells are not visible/known by the MN. Hence MN may not fetch the RACH reports pertinent to the SN unless it is notified of their existence.  This might incur in the loss of the SN RACH Report
Observation 4	If SN indicates the availability at the UE of the RA reports to the MN, MN can fetch the RA report and transfer it to the SN via Xn: Access and Mobility Indication procedure.


Based on the discussion in the previous sections we propose the following:

1. As part of RACH Report, the UE needs to report the RACH configuration that UE used for performing 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.
· the used feature priority that the gNB-DU configured for a RACH partition when the used feature mapped to more than one FeatureCombinationPreambles.
RAN3 to agree that gNB-DU indicates to the gNB-CU the occurrence of RACH for cases when the RACH procedure is not known to the gNB-CU.
RAN3 to agree that SN indicates the availability at the UE of RA Report of a set of UEs specified by their XnAP UE IDs.


TPs mirroring the proposals above can be addressed are shown in the appendix.
Annex –Text Proposals for SON BL CR for TS 38.423
Table 8.1-2: Class 2 Elementary Procedures
	Elementary Procedure
	Initiating Message

	Handover Cancel
	HANDOVER CANCEL

	SN Status Transfer
	SN STATUS TRANSFER

	RAN Paging
	RAN PAGING

	Xn-U Address Indication
	XN-U ADDRESS INDICATION

	S-NG-RAN node Reconfiguration Completion
	S-NODE RECONFIGURATION COMPLETE

	S-NG-RAN node Counter Check
	S-NODE COUNTER CHECK REQUEST

	UE Context Release
	UE CONTEXT RELEASE

	RRC Transfer
	RRC TRANSFER

	Error Indication
	ERROR INDICATION

	Notification Control Indication
	NOTIFICATION CONTROL INDICATION

	Activity Notification
	ACTIVITY NOTIFICATION

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	Handover Success
	HANDOVER SUCCESS

	Conditional Handover Cancel
	CONDITIONAL HANDOVER CANCEL

	Early Status Transfer
	EARLY STATUS TRANSFER

	Failure Indication
	FAILURE INDICATION

	Handover Report
	HANDOVER REPORT

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Access And Mobility Indication
	ACCESS AND MOBILITY INDICATION

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	RAN Multicast Group Paging
	RAN MULTICAST GROUP PAGING

	SCG Failure Information Report
	SCG FAILURE INFORMATION REPORT

	SCG Failure Transfer
	SCG FAILURE TRANSFER

	F1-C Traffic Transfer
	F1-C TRAFFIC TRANSFER

	Retrieve UE Context Confirm
	RETRIEVE UE CONTEXT CONFIRM

	Conditional PSCell Change Cancel
	CONDITIONAL PSCELL CHANGE CANCEL

	RACH Indication
	RACH Indication



---------------Next Change---------------

---------------Next Change---------------


8.3.x	RACH Indication
8.2.x.1		General
This message is sent by the S-NG-RAN node to the M-NG-RAN node to inform of one or more RACH access occurred at the S-NG-RAN, due to which one or more RACH reports are available at the UE.
8.2.x.2		Successful Operation
[image: ]
Figure 8.2.x.2-1: RACH Indication procedure.
The S-NG-RAN node initiates the procedure by sending the RACH Indication message to M-NG-RAN node.
The RACH INDICATION message contains information concerning one or more performed random access procedure and existence of one or more RACH report at the UE.
Upon reception of the RACH INDICATION message the M-NG-RAN node may fetch the RACH report from the UE.

8.2.x.3 	Abnormal Conditions
Not applicable.

---------------Next Change---------------

9.1.2.x	RACH INDICATION
This message is sent by the S-NG-RAN node to inform the M-NG-RAN node that one or more RACH reports are available at the UE.
Direction: S-NG-RAN node ® M-NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	RACH Indication List
	
	1
	
	
	YES
	ignore

	>RACH Report List Item
	
	1 .. <maxnoofRACHReports>
	
	
	EACH
	ignore

	>>Random access Indication
	M
	
	ENUMARATED (true, …)
	
	YES
	ignore

	>>M-NG-RAN UE Assistant Identifier
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	>>S-NG-RAN UE Assistant Identifier
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject



Annex –Text Proposals for SON BL CR for TS 38.473	Comment by Author: Add the CR for the solution where the gNB-DU signals to the gNB-CU a RACH Indication message.

TP for 38.473
[bookmark: _Toc20955728][bookmark: _Toc29892822][bookmark: _Toc36556759][bookmark: _Toc45832135][bookmark: _Toc51763315][bookmark: _Toc64448478][bookmark: _Toc66289137][bookmark: _Toc74154250][bookmark: _Toc81382994][bookmark: _Toc88657627][bookmark: _Toc97910539][bookmark: _Toc99038178][bookmark: _Toc99730439][bookmark: _Toc105510558][bookmark: _Toc105927090][bookmark: _Toc106109630][bookmark: _Toc113835067]8	F1AP procedures
[bookmark: _Toc20955729][bookmark: _Toc29892823][bookmark: _Toc36556760][bookmark: _Toc45832136][bookmark: _Toc51763316][bookmark: _Toc64448479][bookmark: _Toc66289138][bookmark: _Toc74154251][bookmark: _Toc81382995][bookmark: _Toc88657628][bookmark: _Toc97910540][bookmark: _Toc99038179][bookmark: _Toc99730440][bookmark: _Toc105510559][bookmark: _Toc105927091][bookmark: _Toc106109631][bookmark: _Toc113835068]8.1	List of F1AP Elementary procedures
In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):


Start of Changes

Table 1: Class 1 procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	F1 Setup
	F1 SETUP REQUEST
	F1 SETUP RESPONSE
	F1 SETUP FAILURE

	gNB-DU Configuration Update
	GNB-DU CONFIGURATION UPDATE
	GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-DU CONFIGURATION UPDATE FAILURE

	gNB-CU Configuration Update
	GNB-CU CONFIGURATION UPDATE
	GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-CU CONFIGURATION UPDATE FAILURE

	UE Context Setup
	UE CONTEXT SETUP REQUEST
	UE CONTEXT SETUP RESPONSE
	UE CONTEXT SETUP FAILURE

	UE Context Release (gNB-CU initiated)
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	UE Context Modification (gNB-CU initiated)
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	UE Context Modification Required (gNB-DU initiated)
	UE CONTEXT MODIFICATION REQUIRED
	UE CONTEXT MODIFICATION CONFIRM
	UE CONTEXT MODIFICATION REFUSE

	Write-Replace Warning 
	WRITE-REPLACE WARNING REQUEST
	WRITE-REPLACE WARNING RESPONSE
	

	PWS Cancel
	PWS CANCEL REQUEST
	PWS CANCEL RESPONSE
	

	gNB-DU Resource Coordination
	GNB-DU RESOURCE COORDINATION REQUEST
	GNB-DU RESOURCE COORDINATION RESPONSE
	

	F1 Removal
	F1 REMOVAL REQUEST
	F1 REMOVAL RESPONSE
	F1 REMOVAL FAILURE

	BAP Mapping Configuration
	BAP MAPPING CONFIGURATION 
	BAP MAPPING CONFIGURATION ACKNOWLEDGE
	BAP MAPPING CONFIGURATION FAILURE

	GNB-DU Resource Configuration
	GNB-DU RESOURCE CONFIGURATION
	GNB-DU RESOURCE CONFIGURATION ACKNOWLEDGE
	GNB-DU RESOURCE CONFIGURATION FAILURE

	IAB TNL Address Allocation
	IAB TNL ADDRESS REQUEST
	IAB TNL ADDRESS RESPONSE
	IAB TNL ADDRESS FAILURE

	IAB UP Configuration Update
	IAB UP CONFIGURATION UPDATE REQUEST
	IAB UP CONFIGURATION UPDATE RESPONSE
	IAB UP CONFIGURATION UPDATE FAILURE

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	[bookmark: _Hlk32139762]Positioning Measurement
	POSITIONING MEASUREMENT REQUEST
	POSITIONING MEASUREMENT RESPONSE
	POSITIONING MEASUREMENT FAILURE

	Positioning Information Exchange
	POSITIONING INFORMATION REQUEST
	POSITIONING INFORMATION RESPONSE
	POSITIONING INFORMATION FAILURE

	TRP Information Exchange
	TRP INFORMATION REQUEST
	TRP INFORMATION RESPONSE
	TRP INFORMATION FAILURE

	Positioning Activation
	POSITIONING ACTIVATION REQUEST
	POSITIONING ACTIVATION RESPONSE
	POSITIONING ACTIVATION FAILURE

	E-CID Measurement Initiation
	E-CID MEASUREMENT INITIATION REQUEST
	E-CID MEASUREMENT INITIATION RESPONSE
	E-CID MEASUREMENT INITIATION FAILURE

	Broadcast Context Setup
	BROADCAST CONTEXT SETUP REQUEST
	BROADCAST CONTEXT SETUP RESPONSE
	BROADCAST CONTEXT SETUP FAILURE

	Broadcast Context Release
	BROADCAST CONTEXT RELEASE COMMAND
	BROADCAST CONTEXT RELEASE COMPLETE
	

	Broadcast Context Modification
	BROADCAST CONTEXT MODIFICATION REQUEST
	BROADCAST CONTEXT MODIFICATION RESPONSE
	BROADCAST CONTEXT MODIFICATION FAILURE

	Multicast Context Setup
	MULTICAST CONTEXT SETUP REQUEST
	MULTICAST CONTEXT SETUP RESPONSE
	MULTICAST CONTEXT SETUP FAILURE

	Multicast Context Release
	MULTICAST CONTEXT RELEASE COMMAND
	MULTICAST CONTEXT RELEASE COMPLETE
	

	Multicast Context Modification
	MULTICAST CONTEXT MODIFICATION REQUEST
	MULTICAST CONTEXT MODIFICATION RESPONSE
	MULTICAST CONTEXT MODIFICATION FAILURE

	Multicast Distribution Setup
	MULTICAST DISTRIBUTION SETUP REQUEST
	MULTICAST DISTRIBUTION SETUP RESPONSE
	MULTICAST DISTRIBUTION SETUP FAILURE

	Multicast Distribution Release
	MULTICAST DISTRIBUTION RELEASE COMMAND
	MULTICAST DISTRIBUTION RELEASE COMPLETE
	

	PDC Measurement Initiation
	PDC MEASUREMENT INITIATION REQUEST
	PDC MEASUREMENT INITIATION RESPONSE
	PDC MEASUREMENT INITIATION FAILURE

	[bookmark: OLE_LINK72][bookmark: OLE_LINK73]PRS Configuration Exchange
	PRS CONFIGURATION REQUEST
	PRS CONFIGURATION RESPONSE
	PRS CONFIGURATION FAILURE

	Measurement Preconfiguration
	MEASUREMENT PRECONFIGURATION REQUIRED 
	MEASUREMENT PRECONFIGURATION CONFIRM 
	MEASUREMENT PRECONFIGURATION REFUSE



Table 2: Class 2 procedures
	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

	UE Context Release Request (gNB-DU initiated)
	UE CONTEXT RELEASE REQUEST

	Initial UL RRC Message Transfer
	INITIAL UL RRC MESSAGE TRANSFER

	DL RRC Message Transfer
	DL RRC MESSAGE TRANSFER

	UL RRC Message Transfer
	UL RRC MESSAGE TRANSFER

	UE Inactivity Notification 
	UE INACTIVITY NOTIFICATION

	System Information Delivery
	SYSTEM INFORMATION DELIVERY COMMAND

	Paging
	PAGING

	Notify
	NOTIFY

	PWS Restart Indication
	PWS RESTART INDICATION

	PWS Failure Indication
	PWS FAILURE INDICATION

	gNB-DU Status Indication
	GNB-DU STATUS INDICATION

	RRC Delivery Report
	RRC DELIVERY REPORT

	Network Access Rate Reduction
	NETWORK ACCESS RATE REDUCTION

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	DU-CU Radio Information Transfer
	DU-CU RADIO INFORMATION TRANSFER

	CU-DU Radio Information Transfer
	CU-DU RADIO INFORMATION TRANSFER

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Access And Mobility Indication
	ACCESS AND MOBILITY INDICATION

	Reference Time Information Reporting Control
	REFERENCE TIME INFORMATION REPORTING CONTROL

	Reference Time Information Report
	REFERENCE TIME INFORMATION REPORT

	Access Success
	ACCESS SUCCESS

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	Positioning Assistance Information Control
	POSITIONING ASSISTANCE INFORMATION CONTROL

	Positioning Assistance Information Feedback
	POSITIONING ASSISTANCE INFORMATION FEEDBACK

	Positioning Measurement Report
	POSITIONING MEASUREMENT REPORT

	Positioning Measurement Abort
	POSITIONING MEASUREMENT ABORT

	Positioning Measurement Failure Indication
	POSITIONING MEASUREMENT FAILURE INDICATION

	Positioning Measurement Update
	POSITIONING MEASUREMENT UPDATE

	Positioning Deactivation
	POSITIONING DEACTIVATION

	E-CID Measurement Failure Indication
	E-CID MEASUREMENT FAILURE INDICATION

	E-CID Measurement Report
	E-CID MEASUREMENT REPORT

	E-CID Measurement Termination
	E-CID MEASUREMENT TERMINATION COMMAND

	Positioning Information Update
	POSITIONING INFORMATION UPDATE

	Multicast Group Paging
	MULTICAST GROUP PAGING

	Broadcast Context Release Request
	BROADCAST CONTEXT RELEASE REQUEST

	Multicast Context Release Request
	MULTICAST CONTEXT RELEASE REQUEST

	PDC Measurement Report
	PDC MEASUREMENT REPORT

	PDC Measurement Termination
	PDC MEASUREMENT TERMINATION COMMAND

	PDC Measurement Failure Indication
	PDC MEASUREMENT FAILURE INDICATION

	PDC Measurement Termination
	PDC MEASUREMENT TERMINATION COMMAND

	Measurement Activation 
	MEASUREMENT ACTIVATION 

	QoE Information Transfer
	QOE INFORMATION TRANSFER

	RACH Indication
	RACH Indication



Next Change

[bookmark: _Toc20955730][bookmark: _Toc29892824][bookmark: _Toc36556761][bookmark: _Toc45832137][bookmark: _Toc51763317][bookmark: _Toc52131655]8.2	Interface Management procedures
8.2.x		RACH Indication 
8.2.x.1		General
This procedure is initiated by the gNB-DU to inform of the event of random access to the gNB-CU for an active UE.
The procedure uses UE-associated signalling.
8.2.x.2		Successful Operation


Figure 8.2.x.2-1: RACH Indication procedure.
The gNB-DU initiates the procedure by sending the RACH Indication message to the gNB-CU. Upon reception of the RACH INDICATION message, the gNB-CU may trigger retrieval of RACH Reports from the UE.
8.2.x.3 	Abnormal Conditions
Not applicable.
Start of Changes

9.2.1.x	RACH INDICATION
This message is sent by the gNB-DU to inform the gNB-CU about the occurrence of random access events for the specific UE.
Direction: gNB-DU ® gNB-CU.
	IE/Group Na
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	[bookmark: OLE_LINK35]9.3.1.5
	
	YES
	reject

	Random access Indication
	O
	
	ENUMARATED (true, …)
	
	YES
	ignore




End of Changes
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