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1. Introduction

In this paper we discuss the potential solution to deliver RACH reports logged for the RA procedures performed over SN related cells in a DC scenario. 

2. Discussion
RAN2 has standardized RACH report list which includes information for up to 8 RACH reports that can be performed on different cells e.g. multiple cells in mobility scenarios or DC scenarios. In general each RACH report (as part of RACH report list) includes the following information
· Cell identifier, including global cell identity and or physical cell identity and frequency ARFCN.
· Random access purpose

· Frequency related information in which RACH procedure is performed

· Detailed information on each RACH attempt, including the selected beam, whether contention is detected or not and whether radio link quality was above or below beam suitability threshold 
 Among them, cell identifier is used to identify the cell in which the RACH procedure is performed. Hence, when the network fetches the RACH report list it can filter the RACH reports belonging to the other RAN nodes and forward the RACH report to the other RAN nodes via Xn: Access and Mobility Indication signal that is specified as part of Rel 16 specification.
Observation 1 Each RA report in RA report list includes the CGI of the cell in which the RA procedure is performed.

Observation 2 CGI can be used by the RAN node receiving the RA reports to filter the RA reports and send them to RAN nodes in which the RA procedure is performed. 

Observation 3 As part of Rel. 16, the Xn: Access and Mobility Indication is standardised to transfer the RACH reports between RAN nodes.

DC related RACH reports and existing issue
In a DC scenario, the UE would be allowed to perform RACH over both MCG and SCG, and collected RACH reports will be logged in a single RACH report list. However, the issue related to the DC scenario is that if the UE performs 8 consecutive RACH procedures over the SCG, MN would not be aware of the performed RACHs. While SN-CU (and in some cases SN-DU; this is addressed in paper [1]) will be aware of the performed RACHs. Hence in order to enable a mechanism to fetch the SN related RACH reports from the MN, a signalling from SN to the MN is required to indicate the existing RACH reports pertinent to the SCG. Otherwise, UE may log the SN related RACH reports that will never be fetched by the MN. 
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Figure 1.  signaling solution for fetching RACH reports pertinent to the SN.

Observation 4 RACH reports 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 existance.  

Hence, signalling is required from SN to MN to indicate the availability of a SN related RACH report performed by a specific UE. Such signalling from SN to the MN can include a list of XnAP UE ID of the UEs who have the RACH report pertained to the SN. Having this indication, MN can use the RRC UE Information Request/Response procedure to fetch the RACH report and forward the RACH report related to the SN via already standardized solution 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 5 If SN indicates the availability of the RACH reports to the MN, MN can fetch the RACH report and transfer it to the SN via Access and Mobility Indication procedure.

Proposal 1 RAN3 to agree that SN indicates the availability of RACH report of a set of UEs specified by their XnAP UE IDs.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	RACH Report List
	
	0..1
	
	
	YES
	ignore

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

	>>RACH Report Container
	O
	
	OCTET STRING
	RACH-ReportList-r16 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	YES
	ignore


Figure 2. Access and Mobilty Indication signal as part of XnAP TS 38.423.
Note that, as shown in the Figure 2 the Access and mobility indication is currently a non-UE specific signalling. since the SN request the RACH reports for specific UEs with specific UE XnAP ID, it can be seen as a good enhancement if MN could transfer to the SN the RACH reports with the associated UE XnAP ID. This would allow the SN to understand to which UE the RACH report is associated, which would turn to be useful for cases where the UE context at SN is still available. Hence, we propose to add the UE XnAp ID to the RACH reports signalled via the Xn: Access and Mobility Indication procedure. 
Proposal 2 RAN3 to enhance the Xn: Access and Mobility Indication procedure with NG-RAN node UE XnAP ID to enable delivering the RACH reports for specific UEs identified by SN.
Finally, we would like to anticipate a possible concern about the proposed solution. It may look very cumbersome from a signalling point of view signalling if the SN would notify the MN for every RACH access performed over SN. However, we think that such issue can be avoided by a smart implementation of the SN, where the RACH optimization function can decide when and for how many RACH reports it should sent a notification to the MN. In fact, it would not be mandated for the SN to signal the availability of RACH reports to the MN, but it can be decided based on the RACH performance as part of RACH optimization function. Namely, there might be cases where a notification towards the MN may not be generated at all.
Consideration:
SN can indicate the availability of RACH report to MN only if needs more RACH reports to analyse the system’s performance and only when enough RACH Reports are available at the UE. Hence the solution proposed should not lead to signalling overloads.
A TP mirroring the solution is provided in the Annex of the paper.
Conclusion

In this paper the problem of RACH configuration conflict detection and resolution has been discussed and a solution has been identified. The paper provided the following Conclusions and Observations:

Observation 6 Each RA report in RA report list includes the CGI of the cell in which the RA procedure is performed.

Observation 7 CGI can be used by the RAN node receiving the RA reports to filter the RA reports and send them to RAN nodes in which the RA procedure is performed. 

Observation 8 As part of Rel. 16, the Xn: Access and Mobility Indication is standardised to transfer the RACH reports between RAN nodes.

Observation 9 RACH reports 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.  

Observation 10 If SN indicates the availability of the RACH reports to the MN, MN can fetch the RACH report and transfer it to the SN via Access and Mobility Indication procedure.

Consideration:
SN can indicate the availability of RACH report to MN only if needs more RACH reports to analyse the system’s performance and only when enough RACH Reports are available at the UE. Hence the solution proposed should not lead to signalling overloads.

On the basis of the Observations above the following is proposed

Proposal 3 RAN3 to enhance the Xn: Access and Mobility Indication procedure with NG-RAN node UE XnAP ID to enable delivering the RACH reports for specific UEs identified by SN.

Proposal 4 RAN3 enhances Access and Mobility Indication procedure with NG-RAN node UE XnAP ID to enable delivering the RACH reports for specific UEs identified by SN.
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Annex –Text Proposals for SON BL CR for TS 38.423

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

	RACH Indication
	RACH Indication


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 request fetching a RACH report for a specific UE.
Direction: M-NG-RAN node ( S-NG-RAN node.
8.2.x.2

Successful Operation
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Figure 8.2.x.2-1: RACH Indication procedure.

The M-NG-RAN node initiates the procedure by sending the RACH Indication message to M-NG-RAN node.
8.2.x.3 
Abnormal Conditions

Not applicable.
9.1.2.x
RACH INDICATION
This message is sent by the gNB-DU to inform the gNB-CU about the random access event for a UE.

Direction: gNB-DU ( gNB-CU.
	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
	
	0..1
	
	
	YES
	ignore

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

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

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

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


9.1.3.25
ACCESS AND MOBILITY INDICATION
This message is sent by NG-RAN node1 to transfer access and mobility related information to NG-RAN node2.

Direction: NG-RAN node 1 ( NG-RAN node 2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	RACH Report List
	
	0..1
	
	
	YES
	ignore

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

	>>RACH Report Container
	O
	
	OCTET STRING
	RACH-ReportList-r16 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	YES
	ignore

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

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


	Range bound
	Explanation

	maxnoofRACHReports
	Maximum no. of RACH Reports, the maximum value is 64.
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