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[bookmark: _Hlk32352533][bookmark: _Hlk32603083]1	Introduction
This TP includes updates to the SON BL CR for TS 38.473, by introducing support for transfer of RACH assistance information on the F1 interface according to discussion in [1]. RACH assistance information comprises RACH Failure Rate as well as non-UE associated procedures for transfering the NR UE RACH Reports from gNB-CU to gNB-DU. It also introduces a UE-associated procedure for transfer of NR UE RACH Reports from gNB-CU to gNB-DU.
The TP is based on [2].
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<<< start of changes >>>
[bookmark: _Toc534722248][bookmark: _Toc29893019][bookmark: _Toc36556956]
Start of the first change
[bookmark: _Toc14044293]8	F1AP procedures
[bookmark: _Toc14044294]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
	

	F1 Removal
	F1 REMOVAL REQUEST
	F1 REMOVAL RESPONSE
	F1 REMOVAL FAILURE

	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

	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

	UE RACH Report Transfer
	UE RACH REPORT TRANSFER



Start of the next change
[bookmark: _Toc20955737][bookmark: _Toc29404076]8.9.x	UE RACH Report Transfer
[bookmark: _Toc20955738][bookmark: _Toc29404077]8.9.x.1	General
The UE RACH Report Transfer procedure is initiated by the gNB-CU in order to to transfer UE RACH Reports for which there exists an active UE context. The procedure uses UE-associated signalling. 
[bookmark: _Toc20955739][bookmark: _Toc29404078]8.9.x.2	Successful Operation


Figure 8.9.x.2-1: UE RACH Report Transfer procedure. Successful operation.
The gNB-CU initiates the procedure by sending a UE RACH REPORT TRANSFER message.
[bookmark: _Toc20955740][bookmark: _Toc29404079]8.9.x.3	Abnormal Conditions 
Not applicable.
Start of the next change
[bookmark: _GoBack]9.2.8.1	DU-CU RADIO INFORMATION TRANSFER
This message is sent by a gNB-DU to a gNB-CU, to convey radio-related information.
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

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	CHOICE DU-CU Radio Information Type
	M
	
	
	
	YES
	ignore

	>RIM
	
	
	
	
	
	

	>>DU-CU RIM Information
	M
	
	9.3.1.91
	
	-
	-

	    >RACH Assistance Information Transfer
	
	
	
	
	
	

	>>DU-CU RACH Failure Rate Information
	O
	
	9.2.X.Z1
	
	YES
	ignore



<< next change >>>
9.2.8.2	CU-DU RADIO INFORMATION TRANSFER
This message is sent by a gNB-CU to a gNB-DU, to convey radio-related information.
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

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	CHOICE CU-DU Radio Information Type
	M
	
	
	
	YES
	ignore

	>RIM
	
	
	
	
	
	

	>>CU-DU RIM Information
	M
	
	9.3.1.92
	
	-
	-

	> RACH Assistance Information Transfer
	
	
	
	
	
	

	>> NR UE RACH Report Information
	O
	
	9.2.X.Z3
	
	YES
	ignore

	>> CU-DU RACH Failure Rate Information
	O
	
	9.2.X.Z2
	
	YES
	ignore



<< next change >>>
9.2.8.x	UE RACH REPORT TRANSFER 
This message is sent by the gNB-CU to transfer UE RACH Reports for which there exist an active UE context. 
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

	Cell To Report List
	
	1
	
	Cell ID list
	
	

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	
	

	>>Cell ID
	M
	
	NR CGI
9.3.1.12

	The cell in which the RACH attempts were performed
	
	

	>>SSB Item
	
	1..< maxnoofSSBIds >
	
	
	
	

	>>>SSB-Index
	
	
	INTEGER (0.. maxnoofSSBIds-1)
	
	
	

	>>>Number of Failed RACH Attempts on NUL Carrier
	M
	
	INTEGER (0.. 65535)
	Number of reported failed RACH attempts on the NUL carrier, for the SSB, extracted from multiple UE RACH Reports 
	
	

	>>>Number of Failed RACH Attempts on SUL Carrier
	O
	
	INTEGER (0.. 65535)
	Number of reported failed RACH attempts on the SUL carrier, for the SSB, extracted from multiple UE RACH Reports 
	
	



<< next change >>>

9.2.X.Z1	DU-CU RACH Failure Rate Information
The DU-CU RACH Failure Rate Information IE contains RACH failure rate calculated at the gNB-DU.  
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cell To Report List
	
	1
	
	Cell ID list
	
	

	>Cell To Report Item
	
	1 .. <maxCellingNBDU>
	
	
	
	

	>>Cell ID
	M
	
	9.3.1.12

	
	
	

	>>SSB Item
	
	1..< maxnoofSSBIds >
	
	
	
	

	>>>SSB-Index
	
	
	INTEGER (0.. maxnoofSSBIds-1)
	
	
	

	>>>RACH Failure Rate on NUL Carrier
	M
	
	INTEGER (0..100)
	Percentage of failed attempted RACH accesses, for the SSB,  on the NUL carrier
	
	

	>>>RACH Failure Rate on SUL Carrier
	O
	
	INTEGER (0..100)
	Percentage of failed attempted RACH accesses, for the SSB,  on the SUL carrier
	
	





	[bookmark: _Hlk32352920]Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.

	maxnoofSSBIds
	Maximum no. of SSB items. Value is 64

	maxnoofSSBIds-1
	Maximum no. of SSB items minus 1. Value is 63



[bookmark: _Hlk32525150]<< next change >>>
9.2.X.Z2	CU-DU RACH Failure Rate Information
The CU-DU RACH Failure Rate Information IE provides RACH failure rate calculated at cells that are neighbor to cells served by the the gNB-DU.  
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cell To Report List
	
	1
	
	Reporting cell list
	
	

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	
	

	>>Reporting Cell ID
	M
	
	NR CGI
9.3.1.12

	The cell for which the RACH failure rate is calculated.
	
	

	>>Neighbour Cell List
	
	1
	
	List of cells in the gNB-DU that are neighbours to the reporting cell
	
	

	>>>Neighbour Cell Item
	
	1.. <maxCellingNBDU>
	
	
	
	

	>>>Neighbour Cell ID
	M
	
	NR CGI
9.3.1.12
	
	
	

	>>SSB List
	
	
	
	List of SSBs in the cell for which the RACH failure rate is calculated
	
	

	>>>SSB Item
	
	1..< maxnoofSSBIds >
	
	
	
	

	>>>>SSB-Index
	
	
	INTEGER (0.. maxnoofSSBIds-1)
	
	
	

	>>>>RACH Failure Rate on NUL Carrier
	M
	
	INTEGER (0..100)
	Percentage of failed attempted RACH accesses, for the SSB,  on the NUL carrier
	
	

	>>>>RACH Failure Rate on SUL Carrier
	O
	
	INTEGER (0..100)
	Percentage of failed attempted RACH accesses, for the SSB,  on the SUL carrier
	
	



	Range bound
	Explanation

	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.

	maxnoofSSBIds
	Maximum no. of SSB items. Value is 64

	maxnoofSSBIds-1
	Maximum no. of SSB items minus 1. Value is 63



<< next change >>>
[bookmark: _Hlk32524169]9.2.X.Z3	NR UE RACH Report Information
The NR UE RACH Report Information IE contains information about failed RACH attempts at cells served by the gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cell To Report List
	
	1
	
	Cell ID list
	
	

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	
	

	>>Cell ID
	M
	
	NR CGI
9.3.1.12

	The cell in which the RACH attempts were performed
	
	

	>>SSB Item
	
	1..< maxnoofSSBIds >
	
	
	
	

	>>>SSB-Index
	
	
	INTEGER (0.. maxnoofSSBIds-1)
	
	
	

	>>>Number of Failed RACH Attempts on NUL Carrier
	M
	
	INTEGER (0.. 65535)
	Number of reported failed RACH attempts on the NUL carrier, for the SSB, extracted from multiple UE RACH Reports 
	
	

	>>>Number of Failed RACH Attempts on SUL Carrier
	O
	
	INTEGER (0.. 65535)
	Number of reported failed RACH attempts on the SUL carrier, for the SSB, extracted from multiple UE RACH Reports 
	
	



<<< end of changes >>>
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