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1. Introduction
During previous RAN3 meetings proposals were made to add support for new load metrics per NR-U channel related to the Channel Occupancy of second tier neighbors (in UL and DL). In this contribution we discuss our view on this matter, with a proposal for a compromise solution.

2. Channel Occupancy Time of neighbor’s neighbor
During previous RAN3 meetings, it has been proposed that Channel Occupancy Time Percentage of neighbor’s neighbor cells (in DL and UL) could be used to transmit the resource status of an NR-U channel in neighbor cells. We think that this type of information can be beneficial, but only if provided under certain conditions, as described in the example below.

[image: ]
In the proposed example, gNB1 is the node taking load balancing decisions and Cell A2 is a potential target. From the information received by gNB2 (via Xn Setup or NG-RAN Configuration Update), gNB1 knows that Cell A2 is neighboring Cell A3 (as part of Neighbour Information NR IE). The gNB1 can already today receive COT percentage in UL / DL for an NR-U Channel in Cell A2. 
If Cell A3 operates with the same NR-U Channel as Cell A2, the gNB1 can take better load balancing decisions towards Cell A2 if it knows to what extent the shared spectrum in Cell A2 can be occupied due to transmissions in Cell A3. However, as of today the gNB1 does not have all the information needed for a proper request, since it does not receive from gNB2 the NR-U channel configuration of Cell A3 (the Neighbour Information NR IE does not include NR-U Channel Info List IE). 
Observation 1: As of today, a gNB does not know the NR-U Channel configuration of second tier neighbor cells.
Note that gNB1 is not interested to receive COT percentage in UL / DL for Cell B3 that has no coverage overlap with Cell A2, since the use of the shared spectrum in Cell B3 does not impact potential transmissions in the potential target for load balancing, Cell A2. 
In summary, from gNB1 point of view, it is beneficial to know from gNB2 the COT percentage of first tier neighbor cell (Cell A2) and the COT percentage of those second-tier neighbor cells with coverage overlap with first tier neighbor cell (in the example, Cell A3 and Cell B2). 
Observation 2: For load balancing decisions, it is beneficial to know the COT percentage of first tier neighbor cells and COT percentage of second-tier neighbor cells with coverage overlap with first tier neighbor.
Note: a request for COT percentage UL / DL for a second-tier neighbor cell makes sense only if there is a corresponding request for COT percentage UL / DL for a first-tier neighbor cell with some coverage overlap with the second-tier neighbor cell. This is because the second-tier neighbor cell can never be a potential target for load balancing.
For the requesting gNB to make a proper request, we propose that the NR-U Channel Info List IE is included in the Neighbour Information NR IE (as of today it’s only included in Served Cell Information NR IE).
Proposal 1: Add the NR-U Channel Info List IE to the Neighbour Information NR IE.

Let’s consider now the reporting of COT percentage UL / DL of Cell A3 to gNB1. 
The gNB2 receives a certain Resource Status Update message from gNB3, containing the COT percentage of Cell A3 referred to a time interval (T0-T1) (periodic reporting).
The gNB1 also receives a certain Resource Status Update message from gNB2, containing COT percentage of Cell A2. If the time interval of this second Resource Status Update message from gNB2 to gNB1 is not aligned (or almost aligned) with (T0-T1), the COT percentage of Cell A3 cannot be simply added to the COT percentage of Cell A2, since they refer to different time intervals and the sum of the two can be misleading. The situation can be visualized in the following picture.
[image: ]Blu boxes represents by existing COT metrics reported for direct neighbor, orange boxes represent the new COT metrics proposed for for second tier neighbor. In the upper part, the reporting periods are shifted, in the lower part they are aligned. In the upper part, the COT metrics of first and second tier neighbor cannot be summed up due to the overlap, in the second situation considering the combined effect (sum) of COT metrics for the first tier neighbor and the second tier neighbor makes sense.
 If gNB1 requests for COT percentage UL / DL for Cell A3, and gNB2 provides the information to gNB1 in a way that this load metric (for Cell A3) refers to the same time interval as the load metric for Cell A2, then gNB1 can use both load metrics together.
Proposal 2: A gNB requesting to a peer gNB the COT percentage (in UL and in DL) of one first-tier neighbor cell, can also request to the same gNB the COT percentage (in UL and in DL) of another second-tier neighbor cell with coverage overlap with the first-tier neighbor cell.


The TP for XnAP can be found in appendix A.
Conclusion
This contribution discusses new NR-U metrics for Channel Occupancy in UL and DL for second tier neighors. The following proposals was made:
Proposal 1: Add the NR-U Channel Info List IE to the Neighbour Information NR IE.

Proposal 2: A gNB requesting to a peer gNB the COT percentage (in UL and in DL) of one first-tier neighbor cell, can also request to the same gNB the COT percentage (in UL and in DL) of another second-tier neighbor cell with coverage overlap with the first-tier neighbor cell.


Appendix A – TP for XnAP
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This procedure is used by an NG-RAN node to request the reporting of load measurements to another NG-RAN node.
The procedure uses non UE-associated signalling.
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Figure 8.4.10.2-1: Resource Status Reporting Initiation, successful operation
NG-RAN node1 initiates the procedure by sending the RESOURCE STATUS REQUEST message to NG-RAN node2 to start a measurement, stop a measurement or add cells to report for a measurement. Upon receipt, NG-RAN node2:
-	shall initiate the requested measurement according to the parameters given in the request in case the Registration Request IE set to "start"; or
-	shall stop all cells measurements and terminate the reporting in case the Registration Request IE is set to "stop"; or
-	shall add cells indicated in the Cell To Report List IE to the measurements initiated before for the given measurement IDs, in case the Registration Request IE is set to "add". If measurements are already initiated for a cell indicated in the Cell To Report List IE, this information shall be ignored.
If the Registration Request IE is set to "start" in the RESOURCE STATUS REQUEST message and the Report Characteristics IE indicates cell specific measurements, the Cell To Report List IE shall be included.
If Registration Request IE is set to "add" in the RESOURCE STATUS REQUEST message, the Cell To Report List IE shall be included.
If NG-RAN node2 is capable to provide all requested resource status information, it shall initiate the measurement as requested by NG-RAN node1 and respond with the RESOURCE STATUS RESPONSE message.
Interaction with other procedures
When starting a measurement, the Report Characteristics IE in the RESOURCE STATUS REQUEST indicates the type of objects NG-RAN node2 shall perform measurements on. For each cell, NG-RAN node2 shall include in the RESOURCE STATUS UPDATE message:
-	the Radio Resource Status IE, if the first bit, "PRB Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1". If NG-RAN node2 is a gNB and if the cell for which Radio Resource Status IE is requested to be reported supports more than one SSB, the Radio Resource Status IE for such cell shall include the SSB Area Radio Resource Status Item IE for all SSB areas supported by the cell. If the SSB To Report List IE is included for a cell, the Radio Resource Status IE for such cell shall include the requested SSB Area Radio Resource Status List IE; If the cell for which Radio Resource Status IE is requested to be reported supports more than one slice, and if the Slice To Report List IE is included for a cell, the Radio Resource Status IE for such cell shall, if supported, include the requested Slice Radio Resource Status Item IE;
-	the TNL Capacity Indicator IE, if the second bit, "TNL Capacity Ind Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1". The received TNL Capacity Indicator IE represents the lowest TNL capacity available for the cell, only taking into account interfaces providing user plane transport.
-	the Composite Available Capacity Group IE, if the third bit, "Composite Available Capacity Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1". If the Cell Capacity Class Value IE is included within the Composite Available Capacity Group IE, this IE is used to assign weights to the available capacity indicated in the Capacity Value IE. If NG-RAN node2 is a gNB and if the cell for which Composite Available Capacity Group IE is requested to be reported supports more than one SSB, the Composite Available Capacity Group IE for such cell shall include the SSB Area Capacity Value List for all SSB areas supported by the cell, providing the SSB area capacity with respect to the Cell Capacity Class Value. If the SSB To Report List IE is included for a cell, the Composite Available Capacity Group IE for such cell shall include the requested SSB Area Capacity Value List IE.
If the cell for which Composite Available Capacity Group IE is requested to be reported supports more than one slice, and if the Slice To Report List IE is included for a cell, the Slice Available Capacity IE for such cell shall include the requested Slice Available Capacity Value Downlink IE and Slice Available Capacity Value Uplink IE, providing the slice capacity with respect to the Cell Capacity Class Value.
- 	the Number of Active UEs IE, if the fourth bit, "Number of Active UEs Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1";
-	the RRC Connections IE, if the fifth bit, "RRC Connections Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".
- 	the NR-U Channel List IE, if the sixth bit, "NR-U Channel List Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".
- 	the NR-U Channel Non Serving Cell List IE, if the seventh bit, "NR-U Channel Non Serving Cell List" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".  

If the Reporting Periodicity IE in the RESOURCE STATUS REQUEST is present, this indicates the periodicity for the reporting of periodic measurements. the NG-RAN node2 shall report only once, unless otherwise requested within the Reporting Periodicity IE.

-----------------------------------------------  Next Change ------------------------------------------------------
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This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested measurement 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
	C-ifRegistrationRequestStoporAdd
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop,
add, …)
	Type of request for which the resource status is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the NG-RAN node2 is requested to report.
First Bit = PRB Periodic,
Second Bit = TNL Capacity Ind Periodic,
Third Bit = 
Composite Available Capacity Periodic, Fourth Bit =Number of Active UEs Periodic, 
Fifth Bit =RRC connections Periodic,
Sixth Bit = NR-U Channel List Periodic Seventh Bit = NR-U Channel List Non Serving Cell.
Other bits shall be ignored by the NG-RAN node2.
	YES
	reject

	Cell To Report List
	
	0..1
	
	Cell ID list to which the request applies.
	YES
	ignore

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

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

	
	–
	

	>>SSB To Report List
	
	0..1
	
	SSB list to which the request applies.
	–
	

	>>>SSB To Report Item
	
	1 .. < maxnoofSSBAreas>
	
	
	–
	

	>>>>SSB-Index
	M
	
	INTEGER (0..,63..)
	
	–
	

	>>Slice To Report List
	
	0..1
	
	S-NSSAI list to which the request applies. 
	–
	

	>>>Slice To Report Item
	
	1 .. < maxnoofBPLMNs >
	
	
	–
	

	>>>>PLMN Identity
	M
	
	9.2.2.4
	Broadcast PLMN
	–
	

	>>>>S-NSSAI List 
	
	1
	
	
	–
	

	>>>>>S-NSSAI Item
	
	1 .. < maxnoofSliceItems>
	
	
	–
	

	>>>>>>S-NSSAI
	M
	
	S-NSSAI
9.2.3.21
	
	–
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting ofindicated measurements. Also used as the averaging window length for all measurement object if supported.
This IE is ignored if the Registration Request IE is set to "add".
	YES
	ignore

	[bookmark: _Hlk118179934]Neighbour Cells NR-U Channel List 
	
	0..1
	
	Cells of Neighbour Information NR IE received from NG-RAN node2 for which NR-U channel load information is requested.

	YES
	ignore

	> Neighbour Cells NR-U Channel Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	
	

	[bookmark: _Hlk118179921]>>> NR CGI
	M
	
	NR Cell Global Identity
9.2.2.7
	.
	–
	





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


[bookmark: _Toc105174553][bookmark: _Toc106109390]9.1.3.21	RESOURCE STATUS UPDATE
This message is sent by NG-RAN node2 to NG-RAN node1 to report the results of 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

	Cell Measurement Result
	
	1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	YES
	ignore

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

	
	–
	

	>>Radio Resource Status 
	O
	
	9.2.2.50
	
	–
	

	>>TNL Capacity Indicator
	O
	
	9.2.2.49
	
	–
	

	>>Composite Available Capacity Group
	O
	
	9.2.2.51
	
	–
	

	>>Slice Available Capacity
	O
	
	9.2.2.55
	
	–
	

	>>Number of Active UEs 
	O
	
	9.2.2.62
	
	–-
	

	>>RRC Connections
	O
	
	9.2.2.56
	
	–
	

	>>NR-U Channel List
	
	0..1
	
	
	YES
	ignore

	>>>NR-U Channel Item
	
	1..<maxnoofNR-UChannelIDs>
	
	
	–
	

	>>>>NR-U Channel ID
	M
	
	INTEGER (1.. maxnoofNR-UChannelIDs, …)
	[bookmark: _Hlk118180309]The NR-U channel utilised in the last reporting period 
	–
	

	>>>>Channel occupancy time percentage DL
	M
	
	INTEGER (0..100)
	The percentage of time for which the channel resources have been utilised for DL traffic served by the corresponding NR-U Channel of the serving cell. Value 100 corresponds to the duration between consecutive reporting.

	–
	

	>>>>Energy Detection Threshold DL
	M
	
	INTEGER (-100..-50,…)
	Average ED Threshold used for DL channel sensing. Value is in dBm. 
	–
	

	>>>>Channel Occupancy Time Percentage UL
	M
	
	INTEGER (0..100)
	The percentage of time for which the channel resources have been utilised for UL traffic served by the corresponding NR-U Channel of the serving cell for UEs that transmit to the serving cell. Value 100 corresponds to the duration between consecutive reporting.

	–
	

	>>>>Energy Detection Threshold UL
	M
	
	INTEGER (-100..-50,…)
	Average ED Threshold used for UL channel sensing as available at the gNB. Value is in dBm. 
	–
	

	[bookmark: _Hlk118390339]>>>>NR-U Channel Non Serving Cell
	O
	
	
	
	YES
	ignore

	>>>>> Channel Occupancy Time Percentage DL Non Serving Cell
	M
	
	INTEGER (0..100)
	The percentage of time for which the channel resources have been utilised for DL traffic served by the corresponding NR-U Channel of the non-serving cell. Value 100 corresponds to the duration between consecutive reporting.

	–
	

	>>>>> Channel Occupancy Time Percentage UL Non Serving Cell
	M
	
	INTEGER (0..100)
	The percentage of time for which the channel resources have been utilised for UL traffic served by the corresponding NR-U Channel of the non-serving cell for UEs that transmit to the non-serving cell. Value 100 corresponds to the duration between consecutive reporting.

	–
	



Editor’s note: FFS on whether the values for Channel Occupancy Time Percentage UL and the Energy Detection Threshold UL in RESOURCE STATUS UPDATE can be obtained by the gNB in an implementation specific way and/or based on Channel Occupancy Time Percentage UL and Energy Detection Theshold UL provided by the UEs.
	Range bound
	Explanation

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

	maxnoofNR-UChannelIDs
	Maximum no. NR-U channel IDs in a cell. Value is 16. 






-----------------------------------------------  Next Change ------------------------------------------------------
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This IE contains cell configuration information of NR cells that a neighbour NG-RAN node may need to properly operate its own served cells.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	[bookmark: OLE_LINK81][bookmark: OLE_LINK76]Neighbour Information NR
	
	1 .. <maxnoofNeighbours>
	
	
	
	

	[bookmark: _Hlk513474852]>NRPCI
	M
	
	INTEGER (0..1007)
	NR Physical Cell ID
	
	

	>NR CGI
	M
	
	9.2.2.7
	
	
	

	[bookmark: _Hlk512697863]>TAC
	M
	
	9.2.2.5
	Tracking Area Code
	
	

	>RANAC
	O
	
	RAN Area Code
9.2.2.6
	
	
	

	>CHOICE NR-Mode-Info
	M
	
	
	
	
	

	>>FDD
	
	
	
	
	
	

	>>>FDD Info
	
	1
	
	
	
	

	>>>>UL NR FreqInfo
	M
	
	NR Frequency Info
9.2.2.19
	This IE is ignored for NR operating bands for which uplink range of NREF is not defined in section 5.4.2.3 of TS 38.104 [24].
	
	

	>>>>DL NR FreqInfo
	M
	
	NR Frequency Info
9.2.2.19
	
	
	

	>>TDD
	
	
	
	
	
	

	>>>TDD Info
	
	1
	
	
	
	

	>>>>NR FreqInfo
	M
	
	NR Frequency Info
9.2.2.19
	
	
	

	>Connectivity Support
	M
	
	9.2.2.28
	
	
	

	>Measurement Timing Configuration
	M
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration inter-node message for the neighbour cell, as defined in TS 38.331 [10].
	
	

	NR-U Channel Info List
	
	0..1
	
	
	YES
	ignore

	>NR-U Channel Info Item
	
	1..<maxnoofNR-UChannelIDs>
	
	
	–
	

	>>NR-U Channel ID
	M
	
	INTEGER (1.. maxnoofNR-UChannelIDs, …)
	Index to uniquely identify the part of the NR-U Channel Bandwidth consisting of a contiguous set of resource blocks (RBs) on which a channel access procedure is performed in shared spectrum.

Value 1 represents the first part of the NR-U Channel Bandwidth on which a channel access procedure is performed. Value 2 represents the second part of the NR-U Channel Bandwidth on which a channel access procedure is performed, and so on.

	–
	

	>>NR ARFCN
	M
	
	INTEGER (0.. maxNRARFCN)
	It represents the centre frequency of the NR-U Channel Bandwidth for NR bands restricted to operation with shared spectrum channel access, as defined in TS 37.213 [51]. Allowed values are specified in 38.101-1 [52] in Table 5.4.2.3-2, Table 5.4.2.3-3 and Table 5.4.2.3-4.

	–
	

	>>Bandwidth
	M
	
	ENUMERATED (10MHz, 20MHz, 40MHz, 60MHz, 80MHz, …)
	
	–
	



	[bookmark: _Hlk495437230]Range bound
	Explanation

	maxnoofNeighbours
	Maximum no. of neighbour cells associated to a given served cell. Value is 1024.

	maxnoofNR-UChannelIDs
	Maximum no. NR-U channel IDs in a cell. Value is 16.








-----------------------------------------------  Start of XnAP ASN.1 Changes ---------------------------------------------
(9.3.4	PDU Definitions)

(skip unchanged)

	SDTDataForwardingDRBList,
	PEIPSassistanceInformation,
	UESliceMaximumBitRateList,
	PagingCause,
	MDTPLMNModificationList,
	F1-terminatingIAB-donorIndicator,
	SRB-ID,
	AdditionalListofPDUSessionResourceChangeConfirmInfo-SNterminated,
	NeighbourCells-NR-U-Channel-List


FROM XnAP-IEs

(skip unchanged)

	id-UESliceMaximumBitRateList,
	id-S-NG-RANnodeUE-Slice-MBR,
	id-ManagementBasedMDTPLMNModificationList,
	id-F1-terminatingIAB-donorIndicator,
	id-AdditionalListofPDUSessionResourceChangeConfirmInfo-SNterminated,
	id-NeighbourCells-NR-U-Channel-List,


	maxnoofCellsinNG-RANnode,
	maxnoofDRBs,
	maxnoofPDUSessions,
	maxnoofQoSFlows,
	maxnoofServedCellsIAB,
	maxnoofTrafficIndexEntries,
	maxnoofTLAsIAB,
	maxnoofBAPControlPDURLCCHs,
	maxnoofServingCells

FROM XnAP-Constants;

-----------------------------------------------  Next XnAP ASN.1 Changes ---------------------------------------------

-- **************************************************************
--
-- RESOURCE STATUS REQUEST
--
-- **************************************************************

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

ResourceStatusRequest-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 Registration Request IE is set to the value "stop" or "add".
	{ ID id-RegistrationRequest					CRITICALITY reject	TYPE RegistrationRequest			PRESENCE mandatory}|
	{ ID id-ReportCharacteristics				CRITICALITY reject	TYPE ReportCharacteristics			PRESENCE conditional}|
-- This IE shall be present if the Registration Request IE is set to the value "start".
	{ ID id-CellToReport						CRITICALITY ignore	TYPE CellToReport					PRESENCE optional}|
	{ ID id-ReportingPeriodicity				CRITICALITY ignore	TYPE ReportingPeriodicity			PRESENCE optional}|,
[bookmark: _Hlk127445523]	{ ID id-NeighbourCells-NR-U-Channel-List		CRITICALITY ignore	TYPE NeighbourCells-NR-U-Channel-List			PRESENCE optional}
	...
}



-----------------------------------------------  Next XnAP ASN.1 Changes ---------------------------------------------
(9.3.5	Information Element definitions)
(skip unchanged)
	id-PositioningInformation,
	id-ServedCellSpecificInfoReq-NR,
	id-TAINSAGSupportList,
	id-earlyMeasurement,
	id-BeamMeasurementsReportConfiguration,
	id-CoverageModificationCause,
	id-UERLFReportContainerLTEExtension,
	id-ExcessPacketDelayThresholdConfiguration,
   id-ChannelOccupancyTimePercentageUL,
   id-EnergyDetectionThresholdUL,
	id-NR-U-Channel-Info-List,
   id-NR-U-Channel-NonServingCell,
	maxEARFCN,
	maxnoofAllowedAreas,
	maxnoofAMFRegions,
	maxnoofAoIs,
	maxnoofBPLMNs,

-----------------------------------------------  Next XnAP ASN.1 Changes ---------------------------------------------


NeighbourCells-NR-U-Channel-List ::= SEQUENCE (SIZE (1..maxnoofCellsinNG-RANnode)) OF NeighbourCells-NR-U-Channel-Item 


NeighbourCells-NR-U-Channel-Item ::= SEQUENCE {
	nRCGI				NR-CGI,
	iE-Extension		ProtocolExtensionContainer { {NeighbourCells-NR-U-Channel-Item-ExtIEs} } 	OPTIONAL,
	...
}


NeighbourCells-NR-U-Channel-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}



NeighbourInformation-NR ::= SEQUENCE (SIZE(1..maxnoofNeighbours)) OF NeighbourInformation-NR-Item

NeighbourInformation-NR-Item ::= SEQUENCE {
	nr-PCI								NRPCI,
	nr-cgi								NR-CGI,
	tac									TAC,
	ranac								RANAC														OPTIONAL,
	nr-mode-info						NeighbourInformation-NR-ModeInfo,
	connectivitySupport					Connectivity-Support,
	measurementTimingConfiguration		OCTET STRING,
	iE-Extensions			ProtocolExtensionContainer { {NeighbourInformation-NR-Item-ExtIEs} } 	OPTIONAL,
	...
}

NeighbourInformation-NR-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::={
	{ ID id-NR-U-Channel-Info-List		CRITICALITY ignore	EXTENSION NR-U-Channel-Info-List			PRESENCE optional},

	...
}


-----------------------------------------------  Next XnAP ASN.1 Changes ---------------------------------------------


NR-U-Channel-Info-List ::= SEQUENCE (SIZE (1..maxnoofNR-UChannelIDs)) OF NR-U-Channel-Info-Item

NR-U-Channel-Info-Item ::= SEQUENCE {
     nr-U-channel-ID		INTEGER(1..4,...),
     nR-ARFCN				INTEGER (0..maxNRARFCN),
     bandwidth				ENUMERATED{mHz-10,mHz-20,mHz-40, mHz-60, mHz-80,...},
	 iE-Extensions			ProtocolExtensionContainer { {NR-U-Channel-Info-Item-ExtIEs} } 	OPTIONAL,
	...
}


NR-U-Channel-Info-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::={
	...
}


NR-U-Channel-List ::= SEQUENCE (SIZE (1..maxnoofNR-UChannelIDs)) OF NR-U-Channel-Item 

NR-U-Channel-Item ::= SEQUENCE {
	nR-U-ChannelID						NR-U-ChannelID,
	channelOccupancyTimePercentageDL	ChannelOccupancyTimePercentage,
	energyDetectionThreshold			EnergyDetectionThreshold,
	iE-Extension		ProtocolExtensionContainer { {NR-U-Channel-Item-ExtIEs} } 	OPTIONAL,
	...
}

NR-U-Channel-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
{ ID id-ChannelOccupancyTimePercentageUL	CRITICALITY ignore EXTENSION ChannelOccupancyTimePercentage PRESENCE mandatory}|
{ ID id-EnergyDetectionThresholdUL	CRITICALITY ignore EXTENSION EnergyDetectionThreshold PRESENCE mandatory}|
{ ID id-NR-U-Channel-NonServingCell	CRITICALITY ignore EXTENSION NR-U-Channel-NonServingCell PRESENCE optional},
	...
}


NR-U-Channel-NonServingCell ::= SEQUENCE {
    channelOccupancyTimePercentageDL-NonServingCell	ChannelOccupancyTimePercentage,
    channelOccupancyTimePercentageUL-NonServingCell	ChannelOccupancyTimePercentage,
	iE-Extension		ProtocolExtensionContainer { { NR-U-Channel-NonServingCell-ExtIEs} } 	OPTIONAL,
	...
}


NR-U-Channel-NonServingCell-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}


-----------------------------------------------  Next XnAP ASN.1 Changes ---------------------------------------------

id-AdditionalListofPDUSessionResourceChangeConfirmInfo-SNterminated									ProtocolIE-ID ::= 369
id-UERLFReportContainerLTEExtension																ProtocolIE-ID ::= 370
id-ExcessPacketDelayThresholdConfiguration														ProtocolIE-ID ::= 371
id-ChannelOccupancyTimePercentageUL				ProtocolIE-ID ::= xx1
id-EnergyDetectionThresholdUL					ProtocolIE-ID ::= xx2
id-NeighbourCells-NR-U-Channel-List				ProtocolIE-ID ::= xx3
id-NR-U-Channel-Info-List						ProtocolIE-ID ::= xx4
id-NR-U-Channel-NonServingCell					ProtocolIE-ID ::= xx5



END
-- ASN1STOP



-----------------------------------------------  End of Changes ---------------------------------------------------------

image1.png
gNB1 Xn exists gNB2
I CellAl CellA2
I L Neighbour Information NR =A2, ... L Neighbour Information NR =Al,A3,B2, ...
. Cell B2
I Xn exists ©
== = Xndoesnotexist mmmmm ZNB3
CellA3
Neighbour Information NR =A2, B3, ...
Cell B3

1) gNBI already receives COT UL/DL for NR-U Channel 1 in Cell A2 and Cell B2

2) gNB s interested to receive COT UL/DL for NR-U Channel 1 in Cell A3 (the shared spectrum can be used by Cell A2)

3) gNBI is not interested to receive COT UL/DL for NR-U Channel 1 in Cell B3 (the shared spectrum is not used by Cell A2)
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