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1. Introduction
In the last RAN2 meeting, RAN2 sent an LS [1] to RAN3 to indicate RAN2’s agreements on RACH Report and RLF Report. 

In this contribution, we mainly focus on the RAN3 impact of RACH report for RACH optimization.
2. Discussion
The RACH Report part in RAN2 LS in [1] is as below:
Agreements

1-1
One indicator is needed to differentiate the uplink carrier type, e.g.NUL/SUL for one RACH procedure. RAN2 can further discuss which of the following option is more desirable to capture the requirement through implicit method. NUL/SUL RACH carrier related info is included in the RACH report to implicitly indicate the uplink carrier type.
1-2
‘Contention detection indication’ is included in the RACH report. ‘Contention detection indication’ is per RACH attempt granularity.
1-3 ‘Indexes of the SSBs and number of RACH preambles sent on each tried SSB listed in chronological order of attempts’ is included in the RACH report.
1-4 ‘The frequency (NR ARFCN) of tried SSBs’ is not included in the RACH report.
1-5
RAN2 confirm ‘Indication whether the selected SSB is above or below the rsrp-ThresholdSSB threshold’ is included in the RACH report and this indication is per RACH attempt granularity.
1-6
RAN2 confirm ‘Elapsed time from the last measurement prior to the beam selection time’ is not included in the RACH report.
1-7
All RACH scenarios are applicable for RACH report.
RAN2 agreed that all RACH scenarios are applicable for RACH report. In NR, there are the following RACH scenarios (extracted from TS38.300):
	The random access procedure is triggered by a number of events:

-
Initial access from RRC_IDLE;

-
RRC Connection Re-establishment procedure;
-
DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";

-
UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;

-
SR failure;

-
Request by RRC upon synchronous reconfiguration (e.g. handover);

-
Transition from RRC_INACTIVE;

-
To establish time alignment for a secondary TAG;

-
Request for Other SI (see clause 7.3);

-
Beam failure recovery.


In LTE and running NR CR, the gNB obtains the RACH report via RRC messages, i.e., the UE Information Request procedure. If the rach-ReportReq is included in the UE Information Request, the UE will include the RACH report in the UE Information Response message. 
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The UE Information Request message is sent in DCCH in SRB1. Also in order to protect privacy of UEs UEInformationResponse is only be sent from the UE after successful security activation.
However, for the “Request for Other SI”, the UE is in idle state through the whole procedure, i.e., there is no RRC connection setup between the UE and the gNB. It is unfeasible to obtain the RACH report using the UE Information Request procedure since there is no SRB1 and successful security activation between the UE and the gNB. Therefore, we propose:
Proposal 1: RACH report excludes the “Request for Other SI” scenario and send reply LS to RAN2 to confirm the exclusion.
In the split gNB architecture, the UEInformationResponse message including RACH report is sent to the CU since it is a RRC message. Therefore, when the CU obtains the RACH report, the CU should forward the RACH report to the DU, and then the DU achieves an optimized RACH configuration based on the received RACH reports.
Proposal 2: After the CU obtains the RACH report, the CU forwards the RACH report to the DU.

Therefore, it is proposed that a class 2 RACH report indication procedure should be introduced between the gNB-CU and the gNB-DU to instruct the DU to optimize the RACH configuration.
Proposal 3: To introduce a class 2 RACH report indication procedure to send the UE RACH report from gNB-CU to the gNB-DU.
Furthermore, the CU does not know that the RACH is performed by the UE in the following scenarios:

· DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";

· UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;

· SR failure;

· To establish time alignment for a secondary TAG;

· Beam failure recovery.

Therefore, at least in the above scenarios, the information of RACH occurrence needs to be sent to the CU by the DU to trigger the CU to retrieve the RACH report. A new F1AP message needs to be introduced to provide the function.
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Figure 1. RACH report procedure
Proposal 4: A new class 2 F1AP message needs to be introduced to send the information of RACH occurrence to the CU by the DU to trigger the CU to retrieve the RACH report for scenarios that only the gNB-DU is aware of the random access procedure.
3. Conclusion
In this contribution, the RACH report is discussed and the following proposals are proposed:
Proposal 1: RACH report excludes the “Request for Other SI” scenario and send reply LS to RAN2 to confirm the exclusion.

Proposal 2: After the CU obtains the RACH report, the CU forwards the RACH report to the DU.

Proposal 3: To introduce a class 2 RACH report indication procedure to send the UE RACH report from gNB-CU to the gNB-DU.
Proposal 4: A new class 2 F1AP message needs to be introduced to send the information of RACH occurrence to the CU by the DU to trigger the CU to retrieve the RACH report for scenarios that only the gNB-DU is aware of the random access procedure.
The TPs to TS 38.473 BL CR are provided in section 5.

The TPs to other BL CRs are provided in [2] [3].
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5. Text Proposals for SON BL CR for TS 38.473
Start of changes
8
F1AP procedures

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):

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
	

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


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

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	RACH Report Available Indication
	RACH REPORT AVAILABLE INDICATION

	RACH Report Indication
	RACH REPORT INDICATION


Start of the next change
8.3.X

RACH Report Available Indication
8.3.X.1

General
This procedure is initiated by the gNB-DU to indicate the RACH Report Available to gNB-CU.
The procedure uses UE-associated signalling.

8.3.X.2

Successful Operation
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Figure 8.3.X.2-1: RACH REPORT AVAILABLE INDICATION procedure.

The gNB-DU initiates the procedure by sending the RACH REPORT AVAILABLE INDICATION message to the gNB-CU.
8.3.X.3
Abnormal Conditions

Not applicable.
Start of the next change
8.3.Y

RACH Report Indication
8.3.Y.1

General
This procedure is initiated by the gNB-CU to send the UE RACH report to gNB-DU.
The procedure uses UE-associated signalling.

8.3.Y.2

Successful Operation
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Figure 8.3.Y.2-1: RACH REPORT INDICATION procedure.

The gNB-CU initiates the procedure by sending the RACH REPORT INDICATION message to the gNB-DU.
8.3.Y.3
Abnormal Conditions

Not applicable.

Start of the next change
9.2.2.X

RACH Report Available Indication 
This message is sent by the gNB-DU to notify the RACH occurrence to the gNB-CU.

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

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject


Start of the next change
9.2.2.Y

RACH Report Indication
This message is sent by the gNB-CU to provide information about the UE RACH report to the gNB-DU.

Direction: gNB-CU ( gNB-DU.
	IE/Group Name
	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
	
	9.3.1.5
	
	YES
	reject

	UE RACH Report 
	M
	
	FFS (pending to RNA2 discussion)
	
	YES
	ignore


End of changes
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