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1	Introduction
At RAN3#114-e, the open issues include:
The need for additional measurements is FFS. Discussions should be continued on the benefits and need for one or more of the following:

- Measurements from cell edge UEs served by neighbour RAN nodes
This paper discusses the above issues.

2	Discussion
2.1. Events and measurements for CCO issue detection over Xn
One of the use cases for CCO is detection and resolution of sub-optimal coverage of reference signals. A similar problem can be detected at the border between cells, potentially even before problems occur in the network affecting user experience (e.g. to access a cell, leading to RACH problems, or to retain calls, leading to RLF reports). Some events and measurements exchanged between nodes can support to detect this type of CCO issue, as in the scenario reported below.

[image: ]
The Node 1 receives measurements from UEs served by Cell A. Some of these measurements (the ones collected from UEs located in the portion (A) of Cell A) indicate a low coverage for Cell A and a very low coverage for Cell B (controlled by Node 2).
The Node 2 receives measurements from UEs served by Cell B. Some of these measurements (the ones collected from UEs located in the portion (B) of Cell B) indicate a low coverage for Cell B and a medium to low coverage for Cell A (controlled by Node 1).
If Node 1 can retrieve from Node 2 the information (event) that measurements of Cell A collected by Node 2 for users in area (B) have passed a minimum level of coverage or quality, it can use this information together with measurements of Cell A collected by Node 1 for users in area (A), to detect the presence of a CCO issue due to coverage.
Observation 1: It is possible to detect a coverage issue comparing measurements of the same cell available at two RAN nodes. 
Proposal 2: For CCO issue detection, enable a RAN node to request and receive from a peer RAN node, minimum levels of coverage or quality for cells of the requesting node detected at the peer RAN node. 

A sample TP mirroring the proposals for XnAP is in Appendix A.
A sample TP mirroring the proposals for F1AP is in Appendix B.

Conclusions
[bookmark: _Hlk58306597][bookmark: _Hlk61364291]In this paper the below observations and proposals have been made.
Proposal 1: Enable per-SSB coverage state signaling over Xn as an option for SSB beam coverage optimization. 
Observation 1: It is possible to detect a coverage issue comparing measurements of the same cell available at two gNBs. 
Proposal 2: For CCO issue detection, enable a RAN node to request and receive from a peer RAN node, minimum levels of coverage or quality for cells of the requesting node detected at the peer RAN node. 
Appendix A - Sample TP for XnAP (38.423) for CCO

/////////////////////////////////////// Change Start ///////////////////////////////////////////////
[bookmark: _Toc20955151][bookmark: _Toc29991346][bookmark: _Toc36555746][bookmark: _Toc44497424][bookmark: _Toc45107812][bookmark: _Toc45901432][bookmark: _Toc51850511][bookmark: _Toc56693514][bookmark: _Toc64447057][bookmark: _Toc66286551][bookmark: _Toc74151246][bookmark: _Toc81321854]8.4.2	NG-RAN node Configuration Update
[bookmark: _Toc20955152][bookmark: _Toc29991347][bookmark: _Toc36555747][bookmark: _Toc44497425][bookmark: _Toc45107813][bookmark: _Toc45901433][bookmark: _Toc51850512][bookmark: _Toc56693515][bookmark: _Toc64447058][bookmark: _Toc66286552][bookmark: _Toc74151247][bookmark: _Toc81321855]8.4.2.1	General
The purpose of the NG-RAN node Configuration Update procedure is to update application level configuration data needed for two NG-RAN nodes to interoperate correctly over the Xn-C interface.
NOTE:	Update of application level configuration data also applies between two NG-RAN nodes in case the SN (i.e. the gNB) does not broadcast system information other than for radio frame timing and SFN, as specified in the TS 37.340 [8]. How to use this information when this option is used is not explicitly specified.
The procedure uses non UE-associated signalling.

[bookmark: _Toc20955153][bookmark: _Toc29991348][bookmark: _Toc36555748][bookmark: _Toc44497426][bookmark: _Toc45107814][bookmark: _Toc45901434][bookmark: _Toc51850513][bookmark: _Toc56693516][bookmark: _Toc64447059][bookmark: _Toc66286553][bookmark: _Toc74151248][bookmark: _Toc88653720]8.4.2.2	Successful Operation

Figure 8.4.2.2-1: NG-RAN node Configuration Update, successful operation
The NG-RAN node1 initiates the procedure by sending the NG-RAN NODE CONFIGURATION UPDATE message to a peer NG-RAN node2.
If Supplementary Uplink is configured at the NG-RAN node1, the NG-RAN node1 shall include in the NG-RAN NODE CONFIGURATION UPDATE message the SUL Information IE and the Supported SUL band List IE for each cell added in the Served NR Cells To Add IE and in the Served NR Cells To Modify IE.
If Supplementary Uplink is configured at the NG-RAN node2, the NG-RAN node2 shall include in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message the SUL Information IE and the Supported SUL band List IE for each cell added in the Served NR Cells IE if any.
If the TAI Support List IE is included in the NG-RAN NODE CONFIGURATION UPDATE message, the receiving node shall replace the previously provided TAI Support List IE by the received TAI Support List IE.
[bookmark: OLE_LINK51][bookmark: OLE_LINK84][bookmark: OLE_LINK344][bookmark: OLE_LINK88]If the Cell Assistance Information NR IE is present, the NG-RAN node2 shall, if supported, use it to generate the Served NR Cells IE and include the list in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message.
If the Cell Assistance Information E-UTRA IE is present, the NG-RAN node2 shall, if supported, use it to generate the Served E-UTRA Cells IE and include the list in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message.
If the Partial List Indicator NR IE is included in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message and set to "partial" the NG-RAN node1 shall, if supported, assume that the Served NR Cells IE in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message includes a partial list of NR cells.
If the Partial List Indicator E-UTRA IE is included in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message and set to "partial" the NG-RAN node1 shall, if supported, assume that the Served E-UTRA Cells IE in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message includes a partial list of NR cells.
If the Cell and Capacity Assistance Information NR IE is present in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message from the candidate NG-RAN node2, the NG-RAN node1 shall, if supported, store the collected information to be used for future NG-RAN node interface management.
[bookmark: OLE_LINK339][bookmark: OLE_LINK87]If the Cell and Capacity Assistance Information E-UTRA IE is present in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message from the candidate NG-RAN node2, the NG-RAN node1 shall, if supported, store the collected information to be used for future NG-RAN node interface management.
Upon reception of the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall update the information for NG-RAN node1 as follows:
If case of network sharing with multiple cell ID broadcast with shared Xn-C signalling transport, as specified in TS 38.300 [9], the NG-RAN NODE CONFIGURATION UPDATE message and the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message shall include the Interface Instance Indication IE to identify the corresponding interface instance.
If the TNL Configuration Info IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 shall take this IE into account for IPSec establishment.
If the TNL Configuration Info IE is contained in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message, the NG-RAN node1 shall take this IE into account for IPSec establishment.
If the CSI-RS Transmission Indication IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 shall take this IE into account for neighbour cell’s CSI-RS measurement.
The NG-RAN NODE CONFIGURATION UPDATE message may contain for each cell served by NG-RAN node1 NPN related broadcast information. The NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message may contain for each cell served by NG-RAN node2 NPN related broadcast information.
Update of Served Cell Information NR:
[bookmark: OLE_LINK342][bookmark: OLE_LINK343]-	If Served Cells NR To Add IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall add cell information according to the information in the Served Cell Information NR IE.
[bookmark: OLE_LINK346][bookmark: OLE_LINK345]-	If Served Cells NR To Modify IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall modify information of cell indicated by Old NR-CGI IE according to the information in the Served Cell Information NR IE.
-	When either served cell information or neighbour information of an existing served cell in NG-RAN node1 need to be updated, the whole list of neighbouring cells, if any, shall be contained in the Neighbour Information NR IE. The NG-RAN node2 shall overwrite the served cell information and the whole list of neighbour cell information for the affected served cell.
-	If the Deactivation Indication IE is contained in the Served Cells NR To Modify IE, it indicates that the concerned cell was switched off to lower energy consumption.
-	If Served Cells NR To Delete IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall delete information of cell indicated by Old NR-CGI IE.
-	If the Intended TDD DL-UL Configuration NR IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 should take this information into account for cross-link interference management and/or NR-DC power coordination with the NG-RAN node1. The NG-RAN node2 shall consider the received Intended TDD DL-UL Configuration NR IE content valid until reception of a new update of the IE for the same NG-RAN node2.
-	If the NR Cell PRACH Configuration IE is contained in the Served Cell Information NR IE in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node receiving the IE may use this information for RACH optimisation.
- 	If the SFN Offset IE is contained in the Served Cell Information NR IE in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node receiving the IE shall, if supported, use this information to update the SFN0 time offset of the reported cell.
[bookmark: OLE_LINK347]Update of Served Cell Information E-UTRA:
[bookmark: OLE_LINK348]-	If Served Cells E-UTRA To Add IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall add cell information according to the information in the Served Cell Information E-UTRA IE.
-	If Served Cells E-UTRA To Modify IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall modify information of cell indicated by Old ECGI IE according to the information in the Served Cell Information E-UTRA IE.
-	When either served cell information or neighbour information of an existing served cell in NG-RAN node1 need to be updated, the whole list of neighbouring cells, if any, shall be contained in the Neighbour Information E-UTRA IE. The NG-RAN node2 shall overwrite the served cell information and the whole list of neighbour cell information for the affected served cell.
-	If the Deactivation Indication IE is contained in the Served Cells E-UTRA To Modify IE, it indicates that the concerned cell was switched off to lower energy consumption.
-	If the Served Cells E-UTRA To Delete IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall delete information of cell indicated by Old ECGI IE.
-	If the Protected E-UTRA Resource Indication IE is included into the NG-RAN NODE CONFIGURATION UPDATE (inside the Served Cell Information E-UTRA IE), the receiving gNB should take this into account for cell-level resource coordination with the ng-eNB. The gNB shall consider the received Protected E-UTRA Resource Indication IE content valid until reception of a new update of the IE for the same ng-eNB. The protected resource pattern indicated in the Protected E-UTRA Resource Indication IE is not valid in subframes indicated by the Reserved Subframes IE (contained in E-UTRA - NR CELL RESOURCE COORDINATION REQUEST messages), as well as in the non-control region of the MBSFN subframes i.e. it is valid only in the control region therein. The size of the control region of MBSFN subframes is indicated in the Protected E-UTRA Resource Indication IE.
-	If the PRACH Configuration IE is contained in the Served Cell Information E-UTRA IE in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node receiving the IE may use this information for RACH optimisation.
- 	If the NPRACH Configuration IE is contained in the Served Cell Information E-UTRA IE in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node receiving the IE may use this information for RACH optimisation.
-	If the SFN Offset IE is contained in Served Cell Information E-UTRA IE in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node receiving the IE shall, if supported, use this information to update the SFN0 time offset of the reported cell.
Update of TNL addresses for SCTP associations:
If the TNL Association to Add List IE is included in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 shall, if supported, use it to establish the TNL association(s) with the NG-RAN node1. The NG-RAN node2 shall report to the NG-RAN node1, in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message, the successful establishment of the TNL association(s) with the NG-RAN node1 as follows:
[bookmark: _Hlk497194898]-	A list of successfully established TNL associations shall be included in the TNL Association Setup List IE;
-	A list of TNL associations that failed to be established shall be included in the TNL Association Failed to Setup List IE.
If the TNL Association to Remove List IE is included in the NG-RAN NODE CONFIGURATION UPDATE message the NG-RAN node2 shall, if supported, initiate removal of the TNL association(s) indicated by the received Transport Layer information towards the NG-RAN node1.
If the TNL Association to Update List IE is included in the NG-RAN NODE CONFIGURATION UPDATE message the NG-RAN node2 shall, if supported, update the TNL association(s) indicated by the received Transport Layer information towards the NG-RAN node1.
Update of AMF Region Information:
-	If AMF Region Information To Add IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 shall add the AMF Regions to its AMF Region List.
-	If AMF Region Information To Delete IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 shall remove the AMF Regions from its AMF Region List.

Editor's Note: the details for the procedure text below is FFS
Update of Cell Coverage:
If the Coverage Modification List IE is present in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 may use the information in the Cell Coverage State IE to identify the cell deployment configuration enabled by the NG-RAN node1 and for configuring the mobility towards the cell(s) indicated by the Global NG-RAN Cell Identity IE, as described in TS 38.300 [9]. If the Cell Deployment Status Indicator IE is present in the Coverage Modification List IE, the NG-RAN node2 shall consider the cell deployment configuration of the cell to be modified as the next planned configuration and shall remove any planned configuration stored for this cell. 
If the Cell Deployment Status Indicator IE is present and the Cell Replacing Info IE contains non-empty cell list, the NG-RAN node2 may use this list to avoid connection or re-establishment failures during the reconfiguration, e.g. consider the cells in the list as possible alternative handover targets. If the Cell Deployment Status Indicator IE is not present, the NG-RAN node2 shall consider the cell deployment configuration of cell to be modified as activated and replace any previous configuration for the cells indicated in the Coverage Modification List IE.
If the Coverage Modification List IE is present in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 may use the information in the SSB Beam Coverage State IE to identify the SSB beam deployment configuration enabled by NG-RAN node1 to determine how to modify the coverage for its serving SSB beams.
If the Cell Deployment Status Indicator IE is present in the Coverage Modification List IE and the Replacing SSB Beam List IE is not empty, the NG-RAN node2 shall, if supported, consider the deployment configuration of the SSB beam to be modified as activated and replace any previous configuration for the SSB beams indicated in the Replacing SSB Beam List IE.

/////////////////////////////////////// Next Change ///////////////////////////////////////////////



[bookmark: _Hlk44418792][bookmark: _Toc44497464][bookmark: _Toc45107852][bookmark: _Toc45901472]8.4.xx	Measurement Transfer Reporting Initiation
[bookmark: _Toc44497465][bookmark: _Toc45107853][bookmark: _Toc45901473]8.4.xx.1	General
This procedure is used by an NG-RAN node to request the transfer of measurements to another NG-RAN node.
The procedure uses non UE-associated signalling.
[bookmark: _Toc44497466][bookmark: _Toc45107854][bookmark: _Toc45901474]8.4.xx.2	Successful Operation


Figure 8.4.10.2-1: Measurement Trasfer Reporting Initiation, successful operation

NG-RAN node1 initiates the procedure by sending the MEASUREMENT TRANSFER REQUEST message to NG-RAN node2 to start a measurement transfer, stop a measurement transfer or add cells for a measurement transfer. Upon receipt, NG-RAN node2:
-	shall initiate transfer of requested measurements according to the parameters given in the request in case the Measurement Transfer Request IE set to "start"; or
-	shall stop all cells measurement transfer and terminate the measurement transfer in case the Measurement Transfer Request IE is set to "stop"; or
-	shall add cells indicated in the Cell To Report List IE to the measurement transfer previously initiated for the given Measurement IDs, in case the Measurement Transfer Request IE is set to “add”. If measurement transfer is already initiated for a cell indicated in the Cell To Report List IE, this information shall be ignored.
If the Measurement Transfer Request IE is set to "start" in the MEASUREMENT TRANSFER REQUEST message and the Measurement Transfer Characteristics IE indicates transfer of cell specific measurements, the Cell To Report List IE shall be included.
If Measurement Transfer Request IE is set to "add" in the MEASUREMENT TRANSFER REQUEST message, the Cell To Report List IE shall be included.
If NG-RAN node2 is capable to transfer the requested measurements, it shall initiate the measurement transfer as requested by NG-RAN node1 and respond with the MEASUREMENT TRANSFER RESPONSE message.
[bookmark: _Toc44497467][bookmark: _Toc45107855][bookmark: _Toc45901475]
8.4.xx.3	Unsuccessful Operation



Figure 8.4.xx.3-1: Measurement Trasfer Reporting Initiation, unsuccessful operation
If any of the requested measurement transfer cannot be initiated, NG-RAN node2 shall send the MEASUREMENT TRANSFER FAILURE message with an appropriate cause value. 

[bookmark: _Toc534720390][bookmark: _Toc29991332][bookmark: _Toc36555732][bookmark: _Toc44497410][bookmark: _Toc45107798][bookmark: _Toc45901418]8.4.xy	Measurement Transfer Reporting
[bookmark: _Toc534720391][bookmark: _Toc29991333][bookmark: _Toc36555733][bookmark: _Toc44497411][bookmark: _Toc45107799][bookmark: _Toc45901419]8.4.xy.1	General
This procedure is initiated by an NG-RAN node for sending measurements whose transfer is admitted by the NG-RAN node following a successful Measurement Transfer Initiation procedure.
The procedure uses non UE-associated signalling.
[bookmark: _Toc534720393][bookmark: _Toc29991334][bookmark: _Toc36555734][bookmark: _Toc44497412][bookmark: _Toc45107800][bookmark: _Toc45901420]8.4.xy.2	Successful Operation


Figure 8.4.xx.2-1: Measurement Transfer Reporting, successful operation
NG-RAN node2 shall transmit in MEASUREMENT TRANSFER UPDATE message the admitted measurement transfers successfully initiated during the preceding Measurement Transfer Reporting Initiation procedure.

[bookmark: _Toc44497472][bookmark: _Toc45107860][bookmark: _Toc45901480]8.4.xy.3	Unsuccessful Operation
Not applicable.


/////////////////////////////////////// Next Change ///////////////////////////////////////////////

[bookmark: _Toc44497528][bookmark: _Toc45107916][bookmark: _Toc45901536][bookmark: _Toc51850615][bookmark: _Toc56693618][bookmark: _Toc64447161][bookmark: _Toc66286655][bookmark: _Toc74151350]9.1.3.4	NG-RAN NODE CONFIGURATION UPDATE
This message is sent by a NG-RAN node to a neighbouring NG-RAN node to transfer updated information for an Xn-C interface instance.
Direction: NG-RAN node1  NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	TAI Support List
	O
	
	9.2.3.20
	List of supported TAs and associated characteristics.
	GLOBAL
	reject

	CHOICE Initiating NodeType
	M
	
	
	
	YES
	ignore

	>gNB
	
	
	
	
	
	

	>>Served Cells To Update NR
	O
	
	9.2.2.15
	
	YES
	ignore

	>>Cell Assistance Information NR
	O
	
	9.2.2.17
	
	YES
	ignore

	>>Cell Assistance Information E-UTRA
	O
	
	9.2.2.43
	
	YES
	ignore

	>ng-eNB
	
	
	
	
	
	

	>>Served Cells to Update E-UTRA
	O
	
	9.2.2.16
	
	YES
	ignore

	>>Cell Assistance Information NR
	O
	
	9.2.2.17
	
	YES
	ignore

	>>Cell Assistance Information E-UTRA
	O
	
	9.2.2.43
	
	YES
	ignore

	TNLA To Add List 
	
	0..1
	
	
	YES
	ignore

	>TNLA To Add Item
	
	1..<maxnoofTNLAssociations>
	
	
	–
	

	>>TNLA Transport Layer Information
	M
	
	CP Transport Layer Information
9.2.3.31
	CP Transport Layer Information of NG-RAN node1
	–
	

	>> TNL Association Usage
	M
	
	9.2.3.84
	
	–
	

	TNLA To Update List 
	
	0..1
	
	
	YES
	ignore

	>TNLA To Update Item
	
	1..<maxnoofTNLAssociations>
	
	
	–
	

	>>TNLA Transport Layer Information
	M
	
	CP Transport Layer Information
9.2.3.31
	CP Transport Layer Information of NG-RAN node1
	–
	

	>> TNL Association Usage
	O
	
	9.2.3.84
	
	–
	

	TNLA To Remove List 
	
	0..1
	
	
	YES
	ignore

	>TNLA To Remove Item
	
	1..<maxnoofTNLAssociations>
	
	
	–
	

	>>TNLA Transport Layer Information
	M
	
	CP Transport Layer Information
9.2.3.31
	CP Transport Layer Information of NG-RAN node1
	–
	

	Global NG-RAN Node ID
	O
	
	9.2.2.3
	
	YES
	reject

	AMF Region Information To Add
	O
	
	AMF Region Information 9.2.3.83
	List of all added AMF Regions to which the NG-RAN node belongs.
	YES
	reject

	AMF Region Information To Delete
	O
	
	AMF Region Information 9.2.3.83
	List of all deleted AMF Regions to which the NG-RAN node belongs.
	YES
	reject

	Interface Instance Indication
	O
	
	9.2.2.39
	
	YES
	reject

	TNL Configuration Info
	O
	
	9.2.3.96
	
	YES
	Ignore

	Coverage Modification List
	
	0 .. <maxnoofCellsinNG-RANnode>
	
	List of cells with modified coverage.
	GLOBAL
	reject

	>Global NG-RAN Cell Identity
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	NG-RAN Cell Global Identifier of the cell to be modified.
	–
	

	>Cell Coverage State
	M
	
	INTEGER (0..15, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage configuration of the concerned cell.
	–
	

	> SSB Beam Modification List
	
	0 .. < maxnoofSSBAreas>
	
	List of SSB beams with modified coverage.
	-
	-

	>> SSB Beam Index
	M
	
	INTEGER (0..63)
	Identify an SSB area of an NR cell
	-
	-

	>> SSB Beam Coverage State
	M
	
	INTEGER (0..15, …)
	Value '0' indicates that the SSB beam is inactive. Other values Indicates that the SSB beam is active and also indicates the coverage configuration of the concerned SSB beam.
	-
	-

	>Cell Deployment Status Indicator
	O
	
	ENUMERATED(pre-change-notification, ...)
	Indicates the Cell Coverage State is planned to be used at the next reconfiguration.
	–
	

	>Cell Replacing Info
	C-ifCellDeploymentStatusIndicatorPresent
	
	
	
	–
	

	  >>Replacing Cells
	
	0 .. <maxnoofCellsinNG-RANnode>
	
	
	–
	

	>>>Global NG-RAN Cell Identity
	
	
	Global NG-RAN Cell Identity
9.2.2.27
	NG-RAN Cell Global Identifier of a cell that may replace all or part of the coverage of the cell to be modified.
	–
	

	>>> SSB Beam Replacing Info
	C-ifCellDeploymentStatusIndicatorPresent
	
	
	
	
	

	>>>> Replacing SSB Beam List
	
	0 .. < maxnoofSSBAreas >
	
	
	
	

	>>>>> SSB Beam Index
	
	
	INTEGER (0..63)
	
	
	

	>>>>>> SSB Beam Coverage State
	M
	
	INTEGER (0..15, …)
	Value '0' indicates that the SSB beam is inactive. Other values Indicates that the SSB beam is active and also indicates the coverage configuration of the concerned SSB beam.
	
	



	Range bound
	Explanation

	maxnoofTNLAssociations
	Maximum numbers of TNL Associations between the NG RAN nodes. Value is 32.

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

	maxnoofSSBBeams
	Maximum no. of SSB beams in a NR cell. Value is 64.




	Condition
	Explanation

	ifCellDeploymentStatusIndicatorPresent
	This IE shall be present if the Cell Deployment Status Indicator IE is present.




/////////////////////////////////////// Next Change ///////////////////////////////////////////////

[bookmark: _Hlk44419177][bookmark: _Toc44497542][bookmark: _Toc45107930][bookmark: _Toc45901550]9.1.3.y1	MEASUREMENT TRANSFER REQUEST
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested measurement transfer according to the parameters given in the message.
Direction: NG-RAN node1  NG-RAN node2.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	C- ifMeasurementTransferRequestStop
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	[bookmark: _Hlk46672720]Measurement Transfer Request
	M
	
	ENUMERATED(start, stop, add
, …)
	Type of request for which the Measurement Transfer is required.
	YES
	reject

	Measurement Transfer Characteristics
	C- ifMeasurementTransferRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the NG-RAN node2 is requested to report.
First Bit = RSRP, Second Bit = RSRQ, Third Bit = SINR
Other bits shall be ignored by the NG-RAN node2.
	YES
	reject

	Cells To Report Pair
	
	0..1
	
	Pair of Cell IDs of NG-RAN node 1 and NG-RAN node 2 to which the request applies.

	YES
	ignore

	>> NG-RAN node 1 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	
	

	>> NG-RAN node 2 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	
	

	Measurement Transfer Periodicity
	O
	
	ENUMERATED(1s, 2s, 5s, 10s, 20s, 1m, 2m, 5m, 10m, …)
	Periodicity that can be used for consecutive transfer of Measurement Reporting.
	YES
	Ignore

	Measurement Thresholds
	O
	
	
	Upper bounds of measurement values, to control measurements transfer from NG-RAN node 2 to NG-RAN node 1. 

	YES
	Ignore

	> RSRP Threshold
	M
	
	INTEGER (0..127)
	RSRP threshold to control measurement transfer. The IE encoding is defined in TS 38.331 [18].
	
	

	> RSRQ Threshold
	M
	
	INTEGER (0..127)
	RSRQ threshold to control measurement transfer. The IE encoding is defined in TS 38.331 [18].
	
	

	> SINR Threshold
	M
	
	INTEGER (0..127)
	SINR threshold to control measurement transfer. The IE encoding is defined in TS 38.331 [18].
	
	



	Condition
	Explanation

	ifMeasurementTransferRequestStop
	This IE shall be present if the Measurement Transfer Request IE is set to the value "stop".

	ifMeasurementTransferRequestStart
	This IE shall be present if the Measurement Transfer Request IE is set to the value "start".



[bookmark: _Hlk44419201][bookmark: _Toc44497543][bookmark: _Toc45107931][bookmark: _Toc45901551]9.1.3.y2	MEASUREMENT TRANSFER RESPONSE
This message is sent by NG-RAN node2 to NG-RAN node1 to indicate that the requested measurement transfers, for all or for a subset of the measurement objects included in the measurement is successfully initiated.
Direction: NG-RAN node2  NG-RAN node1
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	Ignore



[bookmark: _Hlk44419215][bookmark: _Toc44497544][bookmark: _Toc45107932][bookmark: _Toc45901552]9.1.3.y3	MEASUREMENT TRANSFER FAILURE
This message is sent by the NG-RAN node2 to NG-RAN node1 to indicate that any of the requested measurement transfers cannot be admitted.
Direction: NG-RAN node2  NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



[bookmark: _Hlk44419231][bookmark: _Toc44497545][bookmark: _Toc45107933][bookmark: _Toc45901553]9.1.3.y4	MEASUREMENT TRANSFER UPDATE
This message is sent by NG-RAN node2 to NG-RAN node1 to transfer the requested measurements.
Direction: NG-RAN node2  NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Measurement Transfer Result
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	YES
	ignore

	> NG-RAN node 1 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	
	

	> NG-RAN node 2 Cell ID 
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	
	

	> Low NG-RAN node 1 Cell RSRP detected
	O
	
	BOOLEAN
	
	
	

	> Low NG-RAN node 1 Cell RSRQ detected
	O
	
	BOOLEAN
	
	
	

	> Low NG-RAN node 1 Cell SINR detected
	O
	
	BOOLEAN
	
	
	

	> Minimum NG-RAN node 1 Cell RSRP
	O
	
	INTEGER (0..127)
	
	
	

	> Minimum NG-RAN node 1 Cell RSRQ
	O
	
	INTEGER (0..127)
	
	
	

	> Minimum NG-RAN node 1 Cell SINR
	O
	
	INTEGER (0..127)
	
	
	







/////////////////////////////////////// End of Changes, ASN.1 follows ///////////////////////////////////////////////






/////////////////////////////////////// Start of XnAP ASN.1 Changes ///////////////////////////////////////////////

--- 9.3.3	Elementary Procedure Definitions

	ResourceStatusUpdate,
	MobilityChangeRequest,
	MobilityChangeAcknowledge,
	MobilityChangeFailure,
[bookmark: OLE_LINK124]	AccessAndMobilityIndication,
	MeasurementTransferRequest,
	MeasurementTransferResponse,
	MeasurementTransferFailure,
	MeasurementTransferUpdate


FROM XnAP-PDU-Contents


/////////////////////////////////////// Next XnAP ASN.1 Change ////////////////////////////////////////////////////
	id-earlyStatusTransfer,
	id-failureIndication,
	id-handoverReport,
	id-resourceStatusReportingInitiation,
	id-resourceStatusReporting,
	id-mobilitySettingsChange,
	id-accessAndMobilityIndication,
	id-measurementTransferReportingInitiation,
	id-measurementTransferReporting


FROM XnAP-Constants;

/////////////////////////////////////// Next XnAP ASN.1 Change ////////////////////////////////////////////////////

-- **************************************************************
--
-- Interface Elementary Procedure List
--
-- **************************************************************

XNAP-ELEMENTARY-PROCEDURES XNAP-ELEMENTARY-PROCEDURE ::= {
	XNAP-ELEMENTARY-PROCEDURES-CLASS-1			|
	XNAP-ELEMENTARY-PROCEDURES-CLASS-2			,
	...
}

XNAP-ELEMENTARY-PROCEDURES-CLASS-1 XNAP-ELEMENTARY-PROCEDURE ::= {
	handoverPreparation										|
	retrieveUEContext										|
	sNGRANnodeAdditionPreparation							|
	mNGRANnodeinitiatedSNGRANnodeModificationPreparation	|
	sNGRANnodeinitiatedSNGRANnodeModificationPreparation	|
	mNGRANnodeinitiatedSNGRANnodeRelease					|
	sNGRANnodeinitiatedSNGRANnodeRelease					|
	sNGRANnodeChange										|
	xnRemoval												|
	xnSetup													|
	nGRANnodeConfigurationUpdate							|
	e-UTRA-NR-CellResourceCoordination						|
	cellActivation											|
	reset													|
	resourceStatusReportingInitiation						|
	mobilitySettingsChange									|,
	measurementTransferReportingInitiation					,
	...
}

XNAP-ELEMENTARY-PROCEDURES-CLASS-2 XNAP-ELEMENTARY-PROCEDURE ::= {
	sNStatusTransfer						|
	handoverCancel							|
	rANPaging								|
	xnUAddressIndication					|
	uEContextRelease						|
	sNGRANnodeReconfigurationCompletion		|
	sNGRANnodeCounterCheck					|
	rRCTransfer								|
	errorIndication							|
	privateMessage							|
	notificationControl						|
	activityNotification					|
	secondaryRATDataUsageReport 			|
	deactivateTrace							|
	traceStart								|
	handoverSuccess							|
	conditionalHandoverCancel				|
	earlyStatusTransfer						|
	failureIndication						|
	handoverReport							|
	resourceStatusReporting					|
	accessAndMobilityIndication				|,
	measurementTransferReporting			,
	...

}


/////////////////////////////////////// Next XnAP ASN.1 Change ////////////////////////////////////////////////////

accessAndMobilityIndication XNAP-ELEMENTARY-PROCEDURE ::={
	INITIATING MESSAGE 		AccessAndMobilityIndication
	PROCEDURE CODE			id-accessAndMobilityIndication
	CRITICALITY 				ignore
}

measurementTransferReportingInitiation	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE				MeasurementTransferRequest
	SUCCESSFUL OUTCOME				MeasurementTransferResponse
	UNSUCCESSFUL OUTCOME			MeasurementTransferFailure
	PROCEDURE CODE					id-measurementTransferReportingInitiation
	CRITICALITY						reject
}

measurementTransferReporting XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		MeasurementTransferUpdate
	PROCEDURE CODE			id-measurementTransferReporting
	CRITICALITY				ignore
}

END
-- ASN1STOP


/////////////////////////////////////// Next XnAP ASN.1 Change ////////////////////////////////////////////////////

--- 9.3.4	PDU Definitions

	ReportCharacteristics,
	CellToReport,
	ReportingPeriodicity,
	CellMeasurementResult,
	UEHistoryInformationFromTheUE,
	MobilityParametersInformation,
	MobilityParametersModificationRange,
	RACHReportInformation,
	IABNodeIndication,
	SNTriggered,
	SCGIndicator,
	UESpecificDRX,
	MeasurementTransferCharacteristics,
	CellsToReportPair,
	MeasurementTransferPeriodicity,
	MeasurementThresholds,
	MeasurementTransferResult,
	CoverageModificationList


FROM XnAP-IEs

/////////////////////////////////////// Next XnAP ASN.1 Change ////////////////////////////////////////////////////

	id-UERadioCapabilityID,
	id-SCGIndicator,
	id-UESpecificDRX,
	id-PDUSessionExpectedUEActivityBehaviour,
	id-MeasurementTransferRequest,
	id-MeasurementTransferCharacteristics,
	id-CellsToReportPair,
	id-MeasurementTransferPeriodicity,
	id-MeasurementThresholds,
	id-MeasurementTransferResult,
	id-CoverageModificationList,



	maxnoofCellsinNG-RANnode,
	maxnoofDRBs,
	maxnoofPDUSessions,
	maxnoofQoSFlows
FROM XnAP-Constants;


/////////////////////////////////////// Next XnAP ASN.1 Change ////////////////////////////////////////////////////



-- **************************************************************
--
-- NG-RAN NODE CONFIGURATION UPDATE
--
-- **************************************************************

NGRANNodeConfigurationUpdate ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container	{{ NGRANNodeConfigurationUpdate-IEs}},
	...
}

NGRANNodeConfigurationUpdate-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-TAISupport-list							CRITICALITY reject	TYPE TAISupport-List									PRESENCE optional }|
	{ ID id-ConfigurationUpdateInitiatingNodeChoice	CRITICALITY ignore	TYPE ConfigurationUpdateInitiatingNodeChoice	PRESENCE mandatory}|
	{ ID id-TNLA-To-Add-List						CRITICALITY ignore	TYPE TNLA-To-Add-List									PRESENCE optional }|
	{ ID id-TNLA-To-Remove-List						CRITICALITY ignore	TYPE TNLA-To-Remove-List								PRESENCE optional }|
	{ ID id-TNLA-To-Update-List						CRITICALITY ignore	TYPE TNLA-To-Update-List								PRESENCE optional }|
	{ ID id-GlobalNG-RAN-node-ID					CRITICALITY reject	TYPE GlobalNG-RANNode-ID								PRESENCE optional }|
	{ ID id-AMF-Region-Information-To-Add			CRITICALITY reject	TYPE AMF-Region-Information							PRESENCE optional }|
	{ ID id-AMF-Region-Information-To-Delete		CRITICALITY reject	TYPE AMF-Region-Information							PRESENCE optional }|
	{ ID id-InterfaceInstanceIndication				CRITICALITY reject	TYPE InterfaceInstanceIndication					PRESENCE optional }|
	{ ID id-TNLConfigurationInfo					CRITICALITY ignore	TYPE TNLConfigurationInfo			   				PRESENCE optional	}|,
	{ ID id-CoverageModificationList				CRITICALITY reject	TYPE CoverageModificationList						PRESENCE optional },

	...
}

ConfigurationUpdateInitiatingNodeChoice ::= CHOICE {
	gNB									ProtocolIE-Container	{ {ConfigurationUpdate-gNB} },
	ng-eNB								ProtocolIE-Container	{ {ConfigurationUpdate-ng-eNB} },
	choice-extension					ProtocolIE-Single-Container { {ServedCellsToUpdateInitiatingNodeChoice-ExtIEs} }
}

ServedCellsToUpdateInitiatingNodeChoice-ExtIEs XNAP-PROTOCOL-IES ::= {
	...
}

ConfigurationUpdate-gNB XNAP-PROTOCOL-IES ::= {
	{ ID id-servedCellsToUpdate-NR			CRITICALITY ignore TYPE	ServedCellsToUpdate-NR					PRESENCE optional }|
	{ ID id-cellAssistanceInfo-NR			CRITICALITY ignore TYPE	CellAssistanceInfo-NR					PRESENCE optional }|
	{ ID id-cellAssistanceInfo-EUTRA			CRITICALITY ignore TYPE	CellAssistanceInfo-EUTRA					PRESENCE optional },
	...
}


ConfigurationUpdate-ng-eNB XNAP-PROTOCOL-IES ::= {
	{ ID id-servedCellsToUpdate-E-UTRA	CRITICALITY ignore TYPE	ServedCellsToUpdate-E-UTRA				PRESENCE optional }|
	{ ID id-cellAssistanceInfo-NR		CRITICALITY ignore TYPE	CellAssistanceInfo-NR			PRESENCE optional }|
	{ ID id-cellAssistanceInfo-EUTRA			CRITICALITY ignore TYPE	CellAssistanceInfo-EUTRA					PRESENCE optional },
		...
}




-- **************************************************************
--
-- MEASUREMENT TRANSFER REQUEST
--
-- **************************************************************

MeasurementTransferRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{MeasurementTransferRequest-IEs}},
	...
}

MeasurementTransferRequest-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-NGRAN-Node1-Measurement-ID			CRITICALITY reject	TYPE Measurement-ID					PRESENCE mandatory}|
	{ ID id-NGRAN-Node2-Measurement-ID			CRITICALITY ignore	TYPE Measurement-ID					PRESENCE conditional}|
-- This IE shall be present if the Measurement Transfer Request IE is set to the value "stop", "stop" or "add".
	{ ID id-MeasurementTransferRequest					CRITICALITY reject	TYPE MeasurementTransferRequest			PRESENCE mandatory}|
	{ ID id-MeasurementTransferCharacteristics				CRITICALITY reject	TYPE MeasurementTransferCharacteristics			PRESENCE conditional}|
-- This IE shall be present if the Measurement Transfer Request IE is set to the value "start".
	{ ID id-CellsToReportPair						CRITICALITY ignore	TYPE CellsToReportPair			PRESENCE optional}|
	{ ID id-MeasurementTransferPeriodicity				CRITICALITY ignore	TYPE MeasurementTransferPeriodicity			PRESENCE optional}|
	{ ID id-MeasurementThresholds						CRITICALITY ignore	TYPE MeasurementThresholds			PRESENCE optional},
	...
}


-- **************************************************************
--
-- MEASUREMENT TRANSFER RESPONSE
--
-- **************************************************************

MeasurementTransferResponse ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{MeasurementTransferResponse-IEs}},
	...
}

MeasurementTransferResponse-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-NGRAN-Node1-Measurement-ID			CRITICALITY reject	TYPE Measurement-ID							PRESENCE mandatory}|
	{ ID id-NGRAN-Node2-Measurement-ID			CRITICALITY reject	TYPE Measurement-ID							PRESENCE mandatory}|
	{ ID id-CriticalityDiagnostics				CRITICALITY ignore	TYPE CriticalityDiagnostics					PRESENCE optional},
	...
}


-- **************************************************************
--
-- MEASUREMENT TRANSFER FAILURE
--
-- **************************************************************

MeasurementTransferFailure ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{MeasurementTransferFailure-IEs}},
	...
}

MeasurementTransferFailure-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-NGRAN-Node1-Measurement-ID				CRITICALITY reject	TYPE Measurement-ID									PRESENCE mandatory}|
	{ ID id-NGRAN-Node2-Measurement-ID				CRITICALITY reject	TYPE Measurement-ID									PRESENCE mandatory}|
	{ ID id-Cause									CRITICALITY ignore	TYPE Cause											PRESENCE mandatory}|
	{ ID id-CriticalityDiagnostics					CRITICALITY ignore	TYPE CriticalityDiagnostics						PRESENCE optional},
	...
}


-- **************************************************************
--
-- MEASUREMENT TRANSFER UPDATE
--
-- **************************************************************

MeasurementTransferUpdate ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{MeasurementTransferUpdate-IEs}},
	...
}

MeasurementTransferUpdate-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-NGRAN-Node1-Measurement-ID		CRITICALITY reject	TYPE Measurement-ID					PRESENCE mandatory}|
	{ ID id-NGRAN-Node2-Measurement-ID		CRITICALITY reject	TYPE Measurement-ID					PRESENCE mandatory}|
{ ID id-MeasurementTransferResult			CRITICALITY ignore	TYPE MeasurementTransferResult		PRESENCE mandatory},
	...
}



END
-- ASN1STOP


/////////////////////////////////////// Next XnAP ASN.1 Change ////////////////////////////////////////////////////

--- 9.3.5	Information Element definitions

-- C

CellsToReportPair ::= SEQUENCE {
	nG-RANnode1-cell-ID								GlobalNG-RANCell-ID,
	nG-RANnode2-cell-ID								GlobalNG-RANCell-ID,
	...
}


CoverageModificationList ::= SEQUENCE (SIZE (0.. maxnoofCellsinNG-RANnode)) OF CoverageModification-Item

CoverageModification-Item ::= SEQUENCE {
	nG-RANnode-cell-ID					GlobalNG-RANCell-ID,
	cellCoverageState					CellCoverageState,
	sSBBeamModificationList			SSBBeamModification-List OPTIONAL,
	cellDeploymentStatusIndicator	ENUMERATED {pre-change-notification, ... } OPTIONAL,
	cellReplacingInfo				CellReplacingInfo						   OPTIONAL,
-- Included in case the Cell Deployment Status Indicator IE is present
	...
}

CellCoverageState ::= INTEGER (0..15, ...)


CellReplacingInfo ::= SEQUENCE {
	replacingCellsList				ReplacingCellsList,
	iE-Extensions					ProtocolExtensionContainer { {CellReplacingInfo-ExtIEs}}	OPTIONAL,
	...
}

CellReplacingInfo-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}


ReplacingCellsList ::= SEQUENCE (SIZE(0.. maxnoofCellsinNG-RANnode)) OF ReplacingCells-Item

ReplacingCells-Item ::= SEQUENCE {
	nRCGI							GlobalNG-RANCell-ID,
	sSBBeamReplacingInfo			SSBBeamReplacingInfo	OPTIONAL,
	...
}


SSBBeamReplacingInfo ::= SEQUENCE {
	replacingSSBBeamList			ReplacingSSBBeamList,
	iE-Extensions					ProtocolExtensionContainer { { SSBBeamReplacingInfo-ExtIEs}}	OPTIONAL,
	...
}

SSBBeamReplacingInfo-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

ReplacingSSBBeamList ::= SEQUENCE (SIZE(0.. maxnoofSSBAreas)) OF ReplacingSSBBeam-Item

ReplacingSSBBeam-Item ::= SEQUENCE {
	sSBIndex						INTEGER(0..63),
	sSBCoverageState				SSBCoverageState,	
	...
}



-- M

MeasurementTransferRequest  ::= ENUMERATED {start, stop, add, ... }

MeasurementTransferCharacteristics ::=  BIT STRING(SIZE(32))

MeasurementTransferPeriodicity ::= ENUMERATED {
	one-second,
	two-seconds,
	five-seconds,
	ten-seconds,
	twenty-seconds,
	one-minute,
	two-minutes,
	five-minutes,
	ten-minutes,
...
}

MeasurementThresholds ::= SEQUENCE {
	rSRP							INTEGER(0..127,...),
	rSRQ							INTEGER(0..127,...),
	sINR							INTEGER(0..127,...),
	...
}


MeasurementTransferResult ::= SEQUENCE (SIZE(1..maxnoofCellsinNG-RANnode)) OF MeasurementTransferResult-Item

MeasurementTransferResult-Item	::= SEQUENCE {
	nG-RANnode1-cell-ID							GlobalNG-RANCell-ID,
	nG-RANnode2-cell-ID							GlobalNG-RANCell-ID,
	low-NG-RANnode1-cell-RSRP-Detected			BOOLEAN OPTIONAL,
	low-NG-RANnode1-cell-RSRQ-Detected			BOOLEAN OPTIONAL,
	low-NG-RANnode1-cell-SINR-Detected			BOOLEAN OPTIONAL,
	minimum-NG-RANnode1-cell-RSRP				INTEGER(0..127,...) OPTIONAL,
	minimum-NG-RANnode1-cell-RSRQ				INTEGER(0..127,...) OPTIONAL,
	minimum-NG-RANnode1-cell-SINR				INTEGER(0..127,...) OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { { MeasurementTransferResult-Item-ExtIEs} }	OPTIONAL,
	...
}

MeasurementTransferResult-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}


/////////////////////////////////////// Next XnAP ASN.1 Change ////////////////////////////////////////////////////

-- S

SSBBeamModification-List::= SEQUENCE (SIZE (0..maxnoofSSBAreas)) OF SSBBeamModification-Item

SSBBeamModification-Item ::= SEQUENCE {
	sSBIndex						INTEGER(0..63),
	sSBCoverageState				SSBCoverageState,	
...
}

SSBCoverageState ::= INTEGER (0..15, ...)

/////////////////////////////////////// Next XnAP ASN.1 Change ////////////////////////////////////////////////////

--- 9.3.7	Constant definitions

-- **************************************************************
--
-- Elementary Procedures
--
-- **************************************************************


id-mobilitySettingsChange										ProcedureCode ::= 36
id-accessAndMobilityIndication									ProcedureCode ::= 37
id-measurementTransferReportingInitiation						ProcedureCode ::= x1
id-measurementTransferReporting									ProcedureCode ::= x2


/////////////////////////////////////// Next XnAP ASN.1 Change ////////////////////////////////////////////////////


-- **************************************************************
--
-- Lists
--
-- **************************************************************


maxnoofRLCDuplicationstate					INTEGER ::= 3
maxnoofWLANName								INTEGER ::= 4
maxnoofNonAnchorCarrierFreqConfig			INTEGER ::= 15
maxnoofDataForwardingTunneltoE-UTRAN    	INTEGER ::= 256

-- **************************************************************
--
-- IEs
--
-- **************************************************************


id-SCGIndicator																						ProtocolIE-ID ::= 247
id-UESpecificDRX																					ProtocolIE-ID ::= 248
id-PDUSessionExpectedUEActivityBehaviour															ProtocolIE-ID ::= 249
id-QoS-Mapping-Information																			ProtocolIE-ID ::= 250
id-AdditionLocationInformation																		ProtocolIE-ID ::= 251
id-dataForwardingInfoFromTargetE-UTRANnode															ProtocolIE-ID ::= 252
id-MeasurementTransferRequest																		ProtocolIE-ID ::= xx1
id-MeasurementTransferCharacteristics																ProtocolIE-ID ::= xx2
id-CellsToReportPair																				ProtocolIE-ID ::= xx3
id-MeasurementTransferPeriodicity																	ProtocolIE-ID ::= xx4
id-MeasurementThresholds																			ProtocolIE-ID ::= xx5
id-MeasurementTransferResult																		ProtocolIE-ID ::= xx6
id-CoverageModificationList																			ProtocolIE-ID ::= xx7

END
-- ASN1STOP



/////////////////////////////////////// End of XnAP ASN.1 Changes ///////////////////////////////////////////////




Appendix B - Sample TP for F1AP (38.473) for CCO


[bookmark: _Toc20955746][bookmark: _Toc29892840][bookmark: _Toc36556777][bookmark: _Toc45832153]/////////////////////////////////////// Change Start ///////////////////////////////////////////////
[bookmark: _Toc51763333][bookmark: _Toc64448496][bookmark: _Toc66289155][bookmark: _Toc74154268][bookmark: _Toc81383012]8.2.4	gNB-DU Configuration Update
[bookmark: _Toc20955747][bookmark: _Toc29892841][bookmark: _Toc36556778][bookmark: _Toc45832154][bookmark: _Toc51763334][bookmark: _Toc64448497][bookmark: _Toc66289156][bookmark: _Toc74154269][bookmark: _Toc81383013]8.2.4.1	General
The purpose of the gNB-DU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and the gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.
[bookmark: _Toc20955748][bookmark: _Toc29892842][bookmark: _Toc36556779][bookmark: _Toc45832155]NOTE:	Update of application level configuration data also applies between the gNB-DU and the gNB-CU in case the DU does not broadcast system information other than for radio frame timing and SFN, as specified in the TS 37.340 [8]. How to use this information when this option is used is not explicitly specified.
[bookmark: _Toc51763335][bookmark: _Toc64448498][bookmark: _Toc66289157][bookmark: _Toc74154270][bookmark: _Toc81383014]8.2.4.2	Successful Operation
[image: ]
Figure 8.2.4.2-1: gNB-DU Configuration Update procedure: Successful Operation
The gNB-DU initiates the procedure by sending a GNB-DU CONFIGURATION UPDATE message to the gNB-CU including an appropriate set of updated configuration data that it has just taken into operational use. The gNB-CU responds with GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall interpret that the corresponding configuration data is not changed and shall continue to operate the F1-C interface with the existing related configuration data.
The updated configuration data shall be stored in both nodes and used as long as there is an operational TNL association or until any further update is performed.
If gNB-DU ID IE is contained in the GNB-DU CONFIGURATION UPDATE message for a newly established SCTP association, the gNB-CU will associate this association with the related gNB-DU.
If Served Cells To Add Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall add cell information according to the information in the Served Cell Information IE. For NG-RAN, the gNB-DU shall include the gNB-DU System Information IE.
If Served Cells To Modify Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall modify information of cell indicated by Old NR CGI IE according to the information in the Served Cell Information IE and overwrite the served cell information for the affected served cell. Further, if the gNB-DU System Information IE is present the gNB-CU shall store and replace any previous information received.
If Served Cells To Delete Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall delete information of cell indicated by Old NR CGI IE.
If Cells Status Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall update the information about the cells, as described in TS 38.401 [4]. If if the Switching Off Ongoing IE is present in the Cells Status Item IE, contained in the GNB-DU CONFIGURATION UPDATE message, and the corresponding Service State IE is set to "Out-of-Service", the gNB-CU shall ignore the Switching Off Ongoing IE.
If Cells to be Activated List Item IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall activate the cell indicated by NR CGI IE and reconfigure the physical cell identity for cells for which the NR PCI IE is included.
If Cells to be Activated List Item IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message and the indicated cells are already activated, the gNB-DU shall update the cell information received in Cells to be Activated List Item IE.
If Cells to be Activated List Item IE is included in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, and the information for the cell indicated by the NR CGI IE includes the IAB Info IAB-donor-CU IE, the gNB-DU shall, if supported, apply the IAB STC Info IE therein to the indicated cell.
If Cells to be Deactivated List Item IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall deactivate all the cells with NR CGI listed in the IE.
If Dedicated SI Delivery Needed UE List IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU should take it into account when informing the UE of the updated system information via the dedicated RRC message.
For NG-RAN, the gNB-CU shall include the gNB-CU System Information IE in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message. The SIB type to Be Updated List IE shall contain the full list of SIBs to be broadcast.
For NG-RAN, the gNB-DU may include the RAN Area Code IE in the GNB-DU CONFIGURATION UPDATE message. The gNB-CU shall store and replace any previously provided RAN Area Code IE by the received RAN Area Code IE.
If Available PLMN List IE, and optionally also Extended Available PLMN List IE, is contained in GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall overwrite the whole available PLMN list and update the corresponding system information. 
If Available SNPN ID List IE is contained in GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall overwrite the whole available SNPN ID list and update the corresponding system information.
If in GNB-DU CONFIGURATION UPDATE message, the Cell Direction IE is present, the gNB-CU should use it to understand whether the cell is for UL or DL only. If in GNB-DU CONFIGURATION UPDATE message, the Cell Direction IE is omitted in the Served Cell Information IE it shall be interpreted as that the Cell Direction is Bi-directional.
If the GNB-DU CONFIGURATION UPDATE message includes gNB-DU TNL Association To Remove List IE, and the Endpoint IP address IE and the Port Number IE for both TNL endpoints of the TNL association(s) are included in the gNB-DU TNL Association To Remove List IE, the gNB-CU shall, if supported, consider that the TNL association(s) indicated by both received TNL endpoints will be removed by the gNB-DU. If the Endpoint IP address IE, or the Endpoint IP address IE and the Port Number IE for one or both of the TNL endpoints is included in the gNB-DU TNL Association To Remove List IE in GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall, if supported, consider that the TNL association(s) indicated by the received endpoint IP address(es) will be removed by the gNB-DU.
If the Intended TDD DL-UL Configuration IE is present in the GNB-DU CONFIGURATION UPDATE message, the receiving gNB-CU shall use the received information for Cross Link Interference management and/or NR-DC power coordination. The gNB-CU may merge the Intended TDD DL-UL Configuration information received from two or more gNB-DUs. The gNB-CU shall consider the received Intended TDD DL-UL Configuration IE content valid until reception of an update of the IE for the same cell(s).
If the Aggressor gNB Set ID IE is included in the Served Cell Information IE in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall, if supported, take it into account.
[bookmark: _Hlk36374777]If the Victim gNB Set ID IE is included in the Served Cell Information IE in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall, if supported, take it into account.
If the GNB-DU CONFIGURATION UPDATE message includes Transport Layer Address Info IE, the gNB-CU shall, if supported, take into account for IPSec tunnel establishment.
If the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message includes Transport Layer Address Info IE, the gNB-DU shall, if supported, take into account for IPSec tunnel establishment.
If the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message contains the Uplink BH Non-UP Traffic Mapping IE, the gNB-DU shall, if supported, consider the information therein for mapping of non-UP uplink traffic.
If the SFN Offset IE is contained in the Served Cell Information IE in GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall, if supported, use this information to deduce the SFN0 offset of the reported cell.
If the NR Cell PRACH Configuration IE is included in the Served Cell Information IE contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU may store the information, and forward it to other RAN nodes for RACH optimisation.
If the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message contains the BAP Address IE, the gNB-DU shall, if supported, store the received BAP address and use it as specified in TS 38.340 [30].
If the Coverage Modification Notification IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall, if supported, take it into account for Coverage and Capacity Optimization.



/////////////////////////////////////// Next Change ///////////////////////////////////////////////
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The purpose of the gNB-CU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.
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Figure 8.2.5.2-1: gNB-CU Configuration Update procedure: Successful Operation
The gNB-CU initiates the procedure by sending a GNB-CU CONFIGURATION UPDATE message including the appropriate updated configuration data to the gNB-DU. The gNB-DU responds with a GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall interpret that the corresponding configuration data is not changed and shall continue to operate the F1-C interface with the existing related configuration data.
The updated configuration data shall be stored in the respective node and used as long as there is an operational TNL association or until any further update is performed.
If Cells to be Activated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall activate the cell indicated by NR CGI IE and reconfigure the physical cell identity for which the NR PCI IE is included.
If Cells to be Deactivated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall deactivate the cell indicated by NR CGI IE.
If Cells to be Activated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message and the indicated cells are already activated, the gNB-DU shall update the cell information received in Cells to be Activated List Item IE.
If Cells to be Activated List Item IE is included in the GNB-CU CONFIGURATION UPDATE message, and the information for the cell indicated by the NR CGI IE includes the IAB Info IAB-donor-CU IE, the gNB-DU shall, if supported, apply the IAB STC Info IE therein to the indicated cell.
If the gNB-CU System Information IE is contained in the gNB-CU CONFIGURATION UPDATE message, the gNB-DU shall include the Dedicated SI Delivery Needed UE List IE in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message for UEs that are unable to receive system information from broadcast.
If Dedicated SI Delivery Needed UE List IE is contained in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-CU should take it into account when informing the UE of the updated system information via the dedicated RRC message.
If the gNB-CU TNL Association To Add List IE is contained in the gNB-CU CONFIGURATION UPDATE message, the gNB-DU shall, if supported, use it to establish the TNL association(s) with the gNB-CU. The gNB-DU shall report to the gNB-CU, in the gNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message, the successful establishment of the TNL association(s) with the gNB-CU as follows:
-	A list of TNL address(es) with which the gNB-DU successfully established the TNL association shall be included in the gNB-CU TNL Association Setup List IE;
-	A list of TNL address(es) with which the gNB-DU failed to establish the TNL association shall be included in the gNB-CU TNL Association Failed To Setup List IE.
If the GNB-CU CONFIGURATION UPDATE message includes gNB-CU TNL Association To Remove List IE, and the Endpoint IP address IE and the Port Number IE for both TNL endpoints of the TNL association(s) are included in the gNB-CU TNL Association To Remove List IE, the gNB-DU shall, if supported, initiate removal of the TNL association(s) indicated by both received TNL endpoints towards the gNB-CU. If the Endpoint IP address IE, or the Endpoint IP address IE and the Port Number IE for one or both of the TNL endpoints is included in the gNB-CU TNL Association To Remove List IE, the gNB-DU shall, if supported, initiate removal of the TNL association(s) indicated by the received endpoint IP address(es).
If the gNB-CU TNL Association To Update List IE is contained in the gNB-CU CONFIGURATION UPDATE message the gNB-DU shall, if supported, overwrite the previously stored information for the related TNL Association(s). 
If in the gNB-CU CONFIGURATION UPDATE message the TNL Association usage IE is included in the gNB-CU TNL Association To Add List IE or the gNB-CU TNL Association To Update List IE, the gNB-DU node shall, if supported, use it as described in TS 38.472 [22].
For NG-RAN, the gNB-CU shall include the gNB-CU System Information IE in the GNB-CU CONFIGURATION UPDATE message. The SIB type to Be Updated List IE shall contain the full list of SIBs to be broadcast.
If Protected E-UTRA Resources List IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall protect the corresponding resource of the cells indicated by E-UTRA Cells List IE for spectrum sharing between E-UTRA and NR.
If the GNB-CU CONFIGURATION UPDATE message contains the Protected E-UTRA Resource Indication IE, the receiving gNB-DU should forward it to lower layers and use it for cell-level resource coordination. The gNB-DU shall consider the received Protected E-UTRA Resource Indication IE when expressing its desired resource allocation during gNB-DU Resource Coordination procedure. The gNB-DU shall consider the received Protected E-UTRA Resource Indication IE content valid until reception of a new update of the IE for the same gNB-DU.
If Available PLMN List IE, and optionally also Extended Available PLMN List IE, is contained in GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall overwrite the whole available PLMN list and update the corresponding system information. 
If Available SNPN ID List IE is contained in GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall overwrite the whole available SNPN ID list and update the corresponding system information.
If Cells Failed to be Activated Item IE is contained in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-CU shall consider that the indicated cells are out-of-service as defined in TS 38.401 [4].
If the Neighbour Cell Information List IE is present in the GNB-CU CONFIGURATION UPDATE message, the receiving gNB-DU shall use the received information for Cross Link Interference management and/or NR-DC power coordination. The gNB-DU shall consider the received Neighbour Cell Information List IE content valid until reception of an update of the IE for the same cell(s). If the Intended TDD DL-UL Configuration NR IE is absent from the Neighbour Cell Information List IE, whereas the corresponding NR CGI IE is present, the receiving gNB-DU shall remove the previously stored Neighbour Cell Information IE corresponding to the NR CGI.
If the GNB-CU CONFIGURATION UPDATE message includes Transport Layer Address Info IE, the gNB-DU shall, if supported, take into account for IPSec tunnel establishment.
If the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message includes Transport Layer Address Info IE, the gNB-CU shall, if supported, take into account for IPSec tunnel establishment.
If the GNB-CU CONFIGURATION UPDATE message contains the Uplink BH Non-UP Traffic Mapping IE, the gNB-DU shall, if supported, consider the information therein for mapping of non-UP uplink traffic. 
If the IAB Barred IE is included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall, if supported, consider it as an indication of whether the cell allows IAB-node access or not.
If the BAP Address IE is included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall, if supported, store the received BAP address and use it as specified in TS 38.340 [30].
If the CCO Assistance Information IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU may use it to determine a new cell and/or beam configuration.
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This message is sent by the gNB-DU to transfer updated information associated to an F1-C interface instance.
NOTE:	If F1-C signalling transport is shared among several F1-C interface instance, this message may transfer updated information associated to several F1-C interface instances.
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
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Served Cells To Add List
	
	0..1
	
	Complete list of added cells served by the gNB-DU
	YES
	reject

	>Served Cells To Add Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Served Cell Information
	M
	
	9.3.1.10
	Information about the cells configured in the gNB-DU
	-
	

	>>gNB-DU System Information
	O
	
	9.3.1.18
	RRC container with system information owned by gNB-DU
	-
	

	Served Cells To Modify List
	
	0..1
	
	Complete list of modified cells served by the gNB-DU
	YES
	reject

	>Served Cells To Modify Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR CGI
	M
	
	NR CGI
9.3.1.12
	
	-
	

	>>Served Cell Information
	M
	
	9.3.1.10
	Information about the cells configured in the gNB-DU
	-
	

	>>gNB-DU System Information
	O
	
	9.3.1.18
	RRC container with system information owned by gNB-DU
	-
	

	Served Cells To Delete List
	
	0..1
	
	Complete list of deleted cells served by the gNB-DU
	YES
	reject

	>Served Cells To Delete Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR CGI
	M
	
	NR CGI
9.3.1.12
	
	-
	

	Cells Status List
	
	0..1
	
	Complete list of active cells
	YES
	reject

	> Cells Status Item
	
	0 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Service Status
	M
	
	9.3.1.68
	
	-
	

	Dedicated SI Delivery Needed UE List
	
	0..1
	
	List of UEs unable to receive system information from broadcast
	YES
	ignore

	> Dedicated SI Delivery Needed UE Item
	
	1 .. <maxnoofUEIDs>
	
	
	EACH
	ignore

	>>gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	-
	

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	gNB-DU ID
	O
	
	9.3.1.9
	
	YES
	reject

	gNB-DU TNL Association To Remove List 
	
	0..1
	
	
	YES
	reject

	>gNB-DU TNL Association To Remove Item IEs
	
	1..<maxnoofTNLAssociation>
	
	
	EACH
	reject

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-DU.
	-
	-

	>>TNL Association Transport Layer Address gNB-CU
	O
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-CU
	-
	-

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	Ignore

	Coverage Modification Notification
	O
	
	9.3.1.x3
	
	YES
	Ignore



	Range bound
	Explanation

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

	maxnoofUEIDs
	Maximum no. of UEs that can be served by a gNB-DU. Value is 65536.

	maxnoofTNLAssociations
	Maximum numbers of TNL Associations between the gNB-CU and the gNB-DU. Value is 32.
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[bookmark: _Toc20955862][bookmark: _Toc29892974][bookmark: _Toc36556911][bookmark: _Toc45832338][bookmark: _Toc81383273]9.2.1.10	GNB-CU CONFIGURATION UPDATE
This message is sent by the gNB-CU to transfer updated information associated to an F1-C interface instance.
NOTE:	If F1-C signalling transport is shared among several F1-C interface instances, this message may transfer updated information associated to several F1-C interface instances.
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
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Cells to be Activated List
	
	0..1
	
	List of cells to be activated or modified
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>> NR PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	>> gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU
	YES
	reject

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

	>>Extended Available PLMN List
	O
	
	9.3.1.76
	This is included if Available PLMN List IE is included and if more than 6 Available PLMNs is to be signalled.
	YES
	ignore

	>>IAB Info IAB-donor-CU
	O
	
	9.3.1.105
	IAB-related configuration sent by the IAB-donor-CU.
	YES
	ignore

	>>Available SNPN ID List
	O
	
	9.3.1.163
	Indicates the available SNPN ID list.
If this IE is included, the content of the Available PLMN List IE and Extended Available PLMN List IE if present in the Cells to be Activated List Item IE is ignored.
	YES
	ignore

	Cells to be Deactivated List
	
	0..1
	
	List of cells to be deactivated
	YES
	reject

	>Cells to be Deactivated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	gNB-CU TNL Association To Add List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Add Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Information
	M
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Usage
	M
	
	ENUMERATED (ue, non-ue, both, ...)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	-
	

	gNB-CU TNL Association To Remove List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Remove Item IEs
	
	1..<maxnoofTNLAssociation>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Transport Layer Address gNB-DU
	O
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-DU.
	YES
	reject

	gNB-CU TNL Association To Update List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Update Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Usage
	O
	
	ENUMERATED (ue, non-ue, both, ...)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	-
	

	Cells to be barred List
	
	0..1
	
	List of cells to be barred.

	YES
	ignore

	>Cells to be barred List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Cell Barred
	M
	
	ENUMERATED (barred, not-barred, ...)
	
	-
	

	>>IAB Barred
	O
	
	ENUMERATED (barred, not-barred, ...)
	
	-
	

	Protected E-UTRA Resources List
	
	0..1
	
	List of Protected E-UTRA Resources.
	YES
	reject

	>Protected E-UTRA Resources List Item
	
	1.. <maxCellineNB>
	
	
	EACH
	reject

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. maxCellineNB)
	Indicates the E-UTRA cells involved in resource coordination with the NR cells affiliated with the same Spectrum Sharing Group ID.
	-
	

	>> E-UTRA Cells List
	
	1
	
	List of applicable E-UTRA cells. 
	-
	

	>>> E-UTRA Cells List Item
	
	1 .. <maxCellineNB>
	
	
	-
	

	>>>>EUTRA Cell ID
	M
	
	BIT STRING (SIZE(28))
	Indicates the E-UTRAN Cell Identifier IE contained in the ECGI as defined in subclause 9.2.14 in TS 36.423 [9].
	-
	

	>>>>Served E-UTRA  Cell Information
	M
	
	9.3.1.64
	
	-
	

	Neighbour Cell Information List
	
	0..1
	
	
	YES
	ignore

	>Neighbour Cell Information List Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	-
	

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	ignore

	Uplink BH Non-UP Traffic Mapping
	O
	
	9.3.1.103
	
	YES
	reject

	BAP Address
	O
	
	9.3.1.111
	Indicates a BAP address assigned to the IAB-donor-DU.
	YES
	Ignore

	CCO Assistance Information List
	
	0 .. <maxCellingNBDU>
	
	Indicates CCO Assistance Information for cells or beams of the same NG-RAN node.

	
	

	> CCO Assistance Information Item
	M
	
	9.3.1.x1
	
	YES
	Ignore

	Neighbor node CCO Assistance Information List
	
	0 .. <maxCellingNBDU>
	
	Indicates CCO Assistance Information for cells or beams of another NG-RAN node.

	
	

	> CCO Assistance Information Item
	M
	
	9.3.1.x1
	
	YES
	Ignore



	Range bound
	Explanation

	maxCellingNBDU
	Maximum numbers of cells that can be served by a gNB-DU. Value is 512.

	maxnoofTNLAssociations
	Maximum numbers of TNL Associations between the gNB-CU and the gNB-DU. Value is 32.

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.



/////////////////////////////////////// Next Change ///////////////////////////////////////////////
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This IE indicates the Capacity and Coverage (CCO) actions for specific CCO issues detected.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CCO issue detection
	M
	
	ENUMERATED (coverage, cell edge capacity ...)
	Indicates the type of CCO issue detected
	
	

	Affected Cells and Beams
	O
	
	9.3.1.x2
	
	
	




9.3.1.x2	Affected Cells and Beams
This IE includes a list of cells and/or SS/PBCH block indexes affected by the detected CCO issue.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Affected Cell List
	
	1 .. < maxCellingNBDU>
	
	
	
	

	> NG-RAN CGI
	M
	
	9.2.3.25
	
	
	

	> Affected SSB List
	
	0..<maxnoofSSBAreas>
	
	
	
	

	>> SSB Index
	M
	
	INTEGER (0..63)
	
	
	




9.3.1.x3	Coverage Modification Notification
This IE includes a list of cells and/or SS/PBCH block indexes with the corresponding coverage configuration selected by the gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR Coverage Modification List
	
	1 .. <maxCellingNBDU>
	
	
	
	

	> NR Cell Coverage Modification Item
	M
	
	
	
	
	

	>> NR CGI
	M
	
	9.3.1.12
	
	
	

	>> Cell Coverage State
	
	
	INTEGER (0..15, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage configuration of the concerned cell.

	
	

	>> SSB Coverage Modification List
	
	0..<maxnoofSSBAreas>
	
	
	
	

	>>> SSB Index
	M
	
	INTEGER (0..63)
	
	
	

	>>> SSB Coverage State
	M
	
	INTEGER (0..15, …)
	Value '0' indicates that the SS/PBCH block is inactive. Other values Indicates that the SS/PBCH block is active and also indicates the coverage configuration of the concerned SS/PBCH block.

	
	




/////////////////////////////////////// End of Changes, F1AP ASN.1 follows ///////////////////////////////////////////////



	

/////////////////////////////////////// Start of F1AP ASN.1 Changes ///////////////////////////////////////////////

-- 9.4.4	PDU Definitions

	SlotNumber,
	AbortTransmission,
	TRP-MeasurementRequestList,
	MeasurementBeamInfoRequest,
	E-CID-ReportCharacteristics,
	Extended-GNB-CU-Name,
	Extended-GNB-DU-Name,
	F1CTransferPath,
	SCGIndicator,
	SpatialRelationPerSRSResource,
	Coverage-Modification-Notification,
	CCO-Assistance-Information-List



FROM F1AP-IEs

/////////////////////////////////////// Next F1AP ASN.1 Change ///////////////////////////////////////////////

	id-F1CTransferPath,
	id-SCGIndicator,
	id-SRSSpatialRelationPerSRSResource,
	id-Coverage-Modification-Notification,
	id-CCO-Assistance-Information-List,
	id-Neighbor-node-CCO-Assistance-Information-List,
	maxCellingNBDU,
	maxnoofCandidateSpCells,
	maxnoofDRBs,
	maxnoofErrors,
	maxnoofIndividualF1ConnectionsToReset,
	maxnoofPotentialSpCells,
	maxnoofSCells,
	maxnoofSRBs,
	maxnoofPagingCells,
	maxnoofTNLAssociations,
	maxCellineNB,
	maxnoofUEIDs,
	maxnoofBHRLCChannels,
	maxnoofRoutingEntries,
	maxnoofChildIABNodes,
	maxnoofServedCellsIAB,
	maxnoofTLAsIAB,
	maxnoofULUPTNLInformationforIAB,
	maxnoofUPTNLAddresses,
	maxnoofSLDRBs,
	maxnoofTRPInfoTypes,
	maxnoofTRPs



FROM F1AP-Constants;


/////////////////////////////////////// Next F1AP ASN.1 Change ///////////////////////////////////////////////

-- **************************************************************
--
-- GNB-DU CONFIGURATION UPDATE
--
-- **************************************************************

GNBDUConfigurationUpdate::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {GNBDUConfigurationUpdateIEs} },
	...
}

GNBDUConfigurationUpdateIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-TransactionID							CRITICALITY reject	TYPE TransactionID												PRESENCE mandatory	}|
	{ ID id-Served-Cells-To-Add-List				CRITICALITY reject	TYPE Served-Cells-To-Add-List								PRESENCE optional	}|
	{ ID id-Served-Cells-To-Modify-List				CRITICALITY reject	TYPE Served-Cells-To-Modify-List							PRESENCE optional	}|
	{ ID id-Served-Cells-To-Delete-List				CRITICALITY reject	TYPE Served-Cells-To-Delete-List							PRESENCE optional	}|
	{ ID id-Cells-Status-List						CRITICALITY reject	TYPE Cells-Status-List											PRESENCE optional	}|
	{ ID id-Dedicated-SIDelivery-NeededUE-List		CRITICALITY ignore	TYPE Dedicated-SIDelivery-NeededUE-List					PRESENCE optional	}|
	{ ID id-gNB-DU-ID								CRITICALITY reject	TYPE GNB-DU-ID													PRESENCE optional	}|
	{ ID id-GNB-DU-TNL-Association-To-Remove-List	CRITICALITY reject	TYPE GNB-DU-TNL-Association-To-Remove-List				PRESENCE optional	}|
	{ ID id-Transport-Layer-Address-Info			CRITICALITY ignore	TYPE Transport-Layer-Address-Info							PRESENCE optional	}|,
	{ ID id-Coverage-Modification-Notification		CRITICALITY ignore	TYPE Coverage-Modification-Notification					PRESENCE optional	},

	...
} 

/////////////////////////////////////// Next F1AP ASN.1 Change ///////////////////////////////////////////////
-- **************************************************************
--
-- GNB-CU CONFIGURATION UPDATE
--
-- **************************************************************

GNBCUConfigurationUpdate ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { GNBCUConfigurationUpdateIEs} },
	...
}

GNBCUConfigurationUpdateIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-TransactionID							CRITICALITY reject	TYPE TransactionID												PRESENCE mandatory	}|
	{ ID id-Cells-to-be-Activated-List				CRITICALITY reject	TYPE	 Cells-to-be-Activated-List						PRESENCE optional	}|
	{ ID id-Cells-to-be-Deactivated-List			CRITICALITY reject	TYPE	 Cells-to-be-Deactivated-List						PRESENCE optional	}|
	{ ID id-GNB-CU-TNL-Association-To-Add-List		CRITICALITY ignore	TYPE	 GNB-CU-TNL-Association-To-Add-List				PRESENCE optional	}|
	{ ID id-GNB-CU-TNL-Association-To-Remove-List	CRITICALITY ignore	TYPE	 GNB-CU-TNL-Association-To-Remove-List			PRESENCE optional	}|
	{ ID id-GNB-CU-TNL-Association-To-Update-List	CRITICALITY ignore	TYPE	 GNB-CU-TNL-Association-To-Update-List			PRESENCE optional	}|
	{ ID id-Cells-to-be-Barred-List					CRITICALITY ignore	TYPE	 Cells-to-be-Barred-List							PRESENCE optional	}|
	{ ID id-Protected-EUTRA-Resources-List			CRITICALITY reject	TYPE	 Protected-EUTRA-Resources-List					PRESENCE optional	}|
	{ ID id-Neighbour-Cell-Information-List			CRITICALITY ignore	TYPE	 Neighbour-Cell-Information-List					PRESENCE optional	}|
	{ ID id-Transport-Layer-Address-Info			CRITICALITY ignore	TYPE	 Transport-Layer-Address-Info						PRESENCE optional	}|
	{ ID id-UL-BH-Non-UP-Traffic-Mapping			CRITICALITY reject	TYPE	 UL-BH-Non-UP-Traffic-Mapping						PRESENCE optional	}|
	{ ID id-BAPAddress								CRITICALITY ignore  TYPE 		BAPAddress												PRESENCE optional }|,
	{ ID id-CCO-Assistance-Information-List					CRITICALITY ignore	TYPE 	CCO-Assistance-Information-List		PRESENCE optional	}|
	{ ID id-Neighbor-node-CCO-Assistance-Information-List	CRITICALITY ignore	TYPE 	CCO-Assistance-Information-List		PRESENCE optional	},
	...
} 



/////////////////////////////////////// Next F1AP ASN.1 Change ///////////////////////////////////////////////
-- 9.4.5	Information Element Definitions

-- A
AffectedCellsAndBeams-List ::= SEQUENCE (SIZE (1..maxCellingNBDU)) OF AffectedCellsAndBeams-Item
AffectedCellsAndBeams-Item::= SEQUENCE {
	nRCGI					NRCGI,
	affectedSSB-List		AffectedSSB-List OPTIONAL,
	...
}

AffectedSSB-List::= SEQUENCE (SIZE (1..maxnoofSSBAreas)) OF AffectedSSB-Item
AffectedSSB-Item::= SEQUENCE {
	sSB-Index	INTEGER(0..63),
	...
}


/////////////////////////////////////// Next F1AP ASN.1 Change ///////////////////////////////////////////////
-- C

Coverage-Modification-Notification ::= SEQUENCE (SIZE (1..maxCellingNBDU)) OF NR-Coverage-Modification-List

CellCoverageState ::= INTEGER (0..15, ...)


CCO-Assistance-Information-List ::= SEQUENCE (SIZE (1..maxCellingNBDU)) OF CCO-Assistance-Information-Item


CCO-Assistance-Information-Item ::= SEQUENCE {
	cCO-issue-detection				ENUMERATED {coverage, cell-edge-capacity, ...},
	affectedCellsAndBeams-List		AffectedCellsAndBeams-List 		OPTIONAL,
	...
}


-- N

NR-Coverage-Modification-List ::= SEQUENCE {
	nR-Cell-Coverage-Modification-Item			NR-Cell-Coverage-Modification-Item,
	...
}

NR-Cell-Coverage-Modification-Item ::= SEQUENCE {
	nRCGI								NRCGI,
	cellCoverageState					CellCoverageState,
	sSBCoverageModificationList			SSBCoverageModification-List OPTIONAL,
	...
}



-- S

SSBCoverageModification-List ::= SEQUENCE (SIZE (0..maxnoofSSBAreas)) OF SSBCoverageModification-Item

SSBCoverageModification-Item::= SEQUENCE {
	sSBIndex						INTEGER(0..63),
	cellCoverageState				CellCoverageState,
	 sSBCoverageState					SSBCoverageState,
...
}

SSBCoverageState ::= INTEGER (0..15, ...)


/////////////////////////////////////// Next F1AP ASN.1 Change ///////////////////////////////////////////////
-- 9.4.7	Constant Definitions

-- **************************************************************
--
-- IEs
--
-- **************************************************************

id-SrsFrequency										ProtocolIE-ID ::= 431
id-SCGIndicator										ProtocolIE-ID ::= 432
id-EstimatedArrivalProbability						ProtocolIE-ID ::= 433
id-TRPType											ProtocolIE-ID ::= 434
id-SRSSpatialRelationPerSRSResource					ProtocolIE-ID ::= 435
id-Coverage-Modification-Notification				ProtocolIE-ID ::= x01
id-CCO-Assistance-Information-List					ProtocolIE-ID ::= x02
id-Neighbor-node-CCO-Assistance-Information-List	ProtocolIE-ID ::= x03



END
-- ASN1STOP 



/////////////////////////////////////// End of F1AP ASN.1 Changes ///////////////////////////////////////////////
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