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1. Introduction
In Rel-17 some basic support of NR-U for MLB is introducted and with RAN3-115-e some NR-U specific metrics have been added. In this paper we propose some additions which we think do not bring functional modificationd to the feature and can be used for more appropriate load balancing decisions.
2. Load metrics per NR-U Channel
RAN3 has agreed two metrics for NR-U, namely Channel occupancy time percentage (for DL) and Energy Detection Threshold (for DL), and both are associated to one NR-U Channel. 
Let’s consider the following:
· [bookmark: _Hlk100574728]the DU knows when a certain NR-U Channel is used for traffic in UL, i.e. the DU is aware of the Channel occupancy time percentage in UL
· the CU-CP configures a UE for using a certain Energy Detection Threshold for LBT, i.e. the CU-CP is aware of the Energy Detection Threshold in UL.

If a node (e.g. gNB 2) could receive from one of its neighbors (e.g. gNB 1) the Channel occupancy time percentage in UL and the Energy Detection Threshold in UL associated to one NR-U Channel, this information can be used by the gNB 2, together with the corresponding NR-U load metrics in DL to better understand how a UE would be served by the peer node after a load balancing action. 

Since RAN3 agreed to the DL metrics mentioned above, it seems possible to add the corresponding UL metrics, without introducing any new “logic” or “concept” to the agreed solution. 
In terms of spec impact, considering that Channel occupancy time percentage in UL is available at the DU and Energy Detection Threshold in UL is available at the CU-CP, we propose the following:
· to add the Channel occupancy time percentage in UL to the F1AP RESOURCE STATUS UPDATE message, so that the CU-CP is enabled to pass this information to a neighbor node, 
· to add the Channel occupancy time percentage in UL and Energy Detection Threshold in UL to the XnAP RESOURCE STATUS UPDATE message, so that a neighbor node can receive the metrics.

If this cannot be agreed for Rel-17, we would like it to be considered for Rel-18.
Proposal 1: Add to the F1AP RESOURCE STATUS UPDATE message the following NR-U metric:
- Channel occupancy time percentage UL
Proposal 2: Add to the XnAP RESOURCE STATUS UPDATE message the following NR-U metrics:
- Channel occupancy time percentage UL
- Energy Detection Threshold UL




The two metrics for NR-U are per-NR-U Channel metrics and will be sent in RESOURCE STATUS UPDATE together with per-cell metrics (e.g. CAC and Radio Resource Status). There can be cases where the information received at the requesting node is not enough to take the proper load balancing decision, an example is described below.
Node 3 receives load metrics for an Unlicensed Cell A served by Node 1, and for an Unlicensed Cell B served by Node 2. In each cell, 2 NR-U Channels are present, NR-U Channel 1 & 2 in Cell A, NR-U Channel 3 & 4 in Cell B. 
For Cell A:
· CAC is 50%
· For NR-U Channel 1:
· COT percentage is high (90%)
· CAC (not reported) is low (10%)
· For NR-U Channel 2:
· COT percentage is low (10%)
· CAC (not reported) is high (90%)
For Cell B:
· CAC is 50%
· For NR-U Channel 3:
· COT percentage is medium (50%)
· CAC (not reported) is medium (50%)
· For NR-U Channel 4:
· COT percentage is medium (30%)
· CAC (not reported) is medium (50%)
All NR-U Channels report the same (low) EDT
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During LBT, if the detected power for one NR-U Channel is lower than EDT, the channel is considered good for transmission. So, in principle, if EDT is low and COT percentage is high (e.g. as for NR-U Channel 1), it means that when a transmission was attempted, the LBT process was successful most of the times. Given that the EDT is low, it also means that the channel, when available is not subject to high interference. 
In the example above, Node 3 should select Cell A for offloading UEs because in Cell A there is an NR-U channel that is nearly empty. However, the CAC for NR-U channel 2 in Cell A is not reported and because of that Node 3 may choose Cell B for offloading, which is a less desirable target.

We think that if the same metrics used for reporting the resource utilization at cell level (CAC and Radio resource Status) could be also reported per NR-U Channel, the receiver can use them for more appropriate load balancing decisions and to understand what is the available capacity in each NR-U channel. 
Therefore, we would like RAN3 to discuss the additions of the following (already in Rel-17): 
- Radio Resource Status (per NR-U Channel) in F1AP/XnAP RESOURCE STATUS UPDATE
- Composite Available Capacity Group (per NR-U Channel) in F1AP/XnAP RESOURCE STATUS UPDATE.

Proposal 3: RAN3 to discuss the addition of the following NR-U load metrics:
- Radio Resource Status (per NR-U Channel) in F1AP/XnAP RESOURCE STATUS UPDATE
- Composite Available Capacity Group (per NR-U Channel) in F1AP/XnAP RESOURCE STATUS UPDATE


Conclusion
This paper focused NR-U load metrics for Rel-17 and the following proposals were derived:
Proposal 1: Add to the F1AP RESOURCE STATUS UPDATE message the following NR-U metric:
- Channel occupancy time percentage UL

Proposal 2: Add to the XnAP RESOURCE STATUS UPDATE message the following NR-U metrics:
- Channel occupancy time percentage UL
- Energy Detection Threshold UL

Proposal 3: RAN3 to discuss the addition of the following NR-U load metrics:
- Radio Resource Status (per NR-U Channel) in F1AP/XnAP RESOURCE STATUS UPDATE
- Composite Available Capacity Group (per NR-U Channel) in F1AP/XnAP RESOURCE STATUS UPDATE

The pCR for and F1AP and XnAP reflecting the proposals above are found in appendixes A and B. 
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-----------------------------------------------  Start of F1AP Changes ------------------------------------------------------
[bookmark: _Toc5691059][bookmark: _Toc45832351][bookmark: _Toc51763604][bookmark: _Toc64448770][bookmark: _Toc66289429][bookmark: _Toc74154542][bookmark: _Toc81383286][bookmark: _Toc88657919][bookmark: _Toc97910831][bookmark: _Toc99038551][bookmark: _Toc99730814]9.2.1.23	RESOURCE STATUS UPDATE
This message is sent by gNB-DU to gNB-CU to report the results of the requested measurements.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	gNB-CU Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU
	YES
	reject

	gNB-DU Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-DU
	YES
	ignore

	Hardware Load Indicator 
	O
	
	9.3.1.136
	
	YES
	ignore

	TNL Capacity Indicator
	O
	
	9.3.1.128
	
	YES
	ignore

	Cell Measurement Result
	
	0..1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. <maxCellingNBDU >
	
	
	-
	

	>>Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	

	>>Radio Resource Status 
	O
	
	9.3.1.129
	
	-
	

	>>Composite Available Capacity Group
	O
	
	9.3.1.130
	
	-
	

	>>Slice Available Capacity 
	O
	
	9.3.1.134
	
	-
	

	>>Number of Active UEs 
	O
	
	 9.3.1.135
	
	-
	

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

	>>>NR-U Channel Item
	
	1..<maxnoofNR-UChannels>
	
	
	-
	

	>>>>NR-U Channel ID
	M
	
	INTEGER (1.. maxnoofNR-UChannelIDs, …)
	Identifies a portion of the NR-U Channel Bandwidth on which channel access procedure in shared spectrum has been performed 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 cellNR-U Channel. 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 in the corresponding NR-U Channel. Value 100 corresponds to the duration between consecutive reporting.

	
	

	>>>> Radio Resource Status for NR-U 
	O
	
	9.3.1.129
	Radio Resource Status per NR-U Channel. 

	
	

	>>>> Composite Available Capacity Group for NR-U
	O
	
	9.3.1.130
	Composite Available Capacity Group per NR-U Channel. 

	
	



	Range bound
	Explanation

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

	maxnoofNR-UChannelIDs
	Maximum no. NR-U Channel IDs in a cell. Value is 4.





-----------------------------------------------  Next F1AP Changes ------------------------------------------------------

9.3.1.129	Radio Resource Status
The Radio Resource Status IE indicates the usage of the PRBs per cell for MIMO, per SSB area, and per slice and per NR-U Channel for all traffic in Downlink and Uplink.

-----------------------------------------------  Next F1AP Changes ------------------------------------------------------
[bookmark: _Toc45832538][bookmark: _Toc51763818][bookmark: _Toc64448988][bookmark: _Toc66289647][bookmark: _Toc74154760][bookmark: _Toc81383504][bookmark: _Toc88658137][bookmark: _Toc97911049][bookmark: _Toc99038809][bookmark: _Toc99731072]9.3.1.130	Composite Available Capacity Group
The Composite Available Capacity Group IE indicates the overall available resource level per cell, and per SSB area in the cell and per NR-U Channel in the cell, in Downlink and Uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Composite Available Capacity Downlink
	M
	
	Composite Available Capacity 
9.3.1.131
	For the Downlink 
	-
	

	Composite Available Capacity Uplink
	M
	
	Composite Available Capacity 
9.3.1.131
	For the Uplink, including both NUL and SUL (if available) 
	-
	

	Composite Available Capacity Supplementary Uplink
	O
	
	Composite Available Capacity 
9.3.1.131
	For the SUL
	YES
	ignore



[bookmark: _Toc45832539][bookmark: _Toc51763819][bookmark: _Toc64448989][bookmark: _Toc66289648][bookmark: _Toc74154761][bookmark: _Toc81383505][bookmark: _Toc88658138][bookmark: _Toc97911050][bookmark: _Toc99038810][bookmark: _Toc99731073]9.3.1.131	Composite Available Capacity
The Composite Available Capacity IE indicates the overall available resource level in the cell in either Downlink or Uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell Capacity Class Value
	O
	
	9.3.1.132
	

	Capacity Value 
	M
	
	9.3.1.133
	‘0’ indicates no resource is available, Measured on a linear scale. 



[bookmark: _Toc45832540][bookmark: _Toc51763820][bookmark: _Toc64448990][bookmark: _Toc66289649][bookmark: _Toc74154762][bookmark: _Toc81383506][bookmark: _Toc88658139][bookmark: _Toc97911051][bookmark: _Toc99038811][bookmark: _Toc99731074]9.3.1.132	Cell Capacity Class Value
The Cell Capacity Class Value IE indicates the value that classifies the cell capacity with regards to the other cells. The Cell Capacity Class Value IE only indicates resources that are configured for traffic purposes.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Capacity Class Value
	M
	
	INTEGER (1..100,...)
	Value 1 shall indicate the minimum cell capacity, and 100 shall indicate the maximum cell capacity. There should be a linear relation between cell capacity and Cell Capacity Class Value.



[bookmark: _Toc45832541][bookmark: _Toc51763821][bookmark: _Toc64448991][bookmark: _Toc66289650][bookmark: _Toc74154763][bookmark: _Toc81383507][bookmark: _Toc88658140][bookmark: _Toc97911052][bookmark: _Toc99038812][bookmark: _Toc99731075]9.3.1.133	Capacity Value
The Capacity Value IE indicates the amount of resources per cell, and per SSB area and per NR-U Channel that are available relative to the total gNB-DU resources. The capacity value should be measured and reported so that the minimum gNB-DU resource usage of existing services is reserved according to implementation. The Capacity Value IE can be weighted according to the ratio of cell capacity class values, if available.

[bookmark: _Toc14207849][bookmark: _Toc45832537][bookmark: _Toc51763817][bookmark: _Toc64448987][bookmark: _Toc66289646][bookmark: _Toc74154759][bookmark: _Toc81383503][bookmark: _Toc88658136][bookmark: _Toc97911048][bookmark: _Toc99038808][bookmark: _Toc99731071]-----------------------------------------------  Start of F1AP ASN.1 Changes ---------------------------------------------------------
-- 9.4.5	Information Element Definitions
(unchanged text skipped)
	id-LastUsedCellIndication,
	id-SIB17-message,
	id-MUSIM-GapConfig,
	id-ChannelOccupancyTimePercentageUL,
id-RadioResourceStatusNR-U,
id-compositeAvailableCapacityGroupNR-U,
	maxNRARFCN,
	maxnoofErrors,
	maxnoofBPLMNs,


---------------------------------------------------  Next F1AP ASN.1 Change ---------------------------------------------------------
NR-U-Channel-List ::= SEQUENCE (SIZE (1..maxnoofNR-UChannelIDs)) OF NR-U-Channel-Item 

NR-U-Channel-Item ::= SEQUENCE {
	nR-U-ChannelID						INTEGER(1..maxnoofNR-UChannelIDs),
	channelOccupancyTimePercentageDL	ChannelOccupancyTimePercentageINTEGER(0..100,...), 
	energyDetectionThresholdDL			EnergyDetectionThresholdINTEGER(0..100,...), 
	iE-Extensions		ProtocolExtensionContainer { { NR-U-Channel-Item-ExtIEs} } OPTIONAL,
	...
}

NR-U-Channel-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
{ ID id-ChannelOccupancyTimePercentageUL	CRITICALITY ignore EXTENSION ChannelOccupancyTimePercentage PRESENCE optional}|
{ ID id-RadioResourceStatusNR-U	CRITICALITY ignore EXTENSION RadioResourceStatus PRESENCE optional}|
{ ID id-compositeAvailableCapacityGroupNR-U	CRITICALITY ignore EXTENSION CompositeAvailableCapacityGroup PRESENCE optional},
...
}

ChannelOccupancyTimePercentage ::= INTEGER (0..100,...)
EnergyDetectionThreshold ::= INTEGER (-100..-50, ...)

---------------------------------------------------  Next F1AP ASN.1 Change ---------------------------------------------------------
id-UEPagingCapability		ProtocolIE-ID ::= 623
id-LastUsedCellIndication		ProtocolIE-ID ::= 624
id-SIB17-message		ProtocolIE-ID ::= 625
id-GNBDUUESliceMaximumBitRateList	ProtocolIE-ID ::= 626
id-ChannelOccupancyTimePercentageUL			ProtocolIE-ID ::= xx1
id-RadioResourceStatusNR-U						ProtocolIE-ID ::= xx2
id-compositeAvailableCapacityGroupNR-U		ProtocolIE-ID ::= xx3

-----------------------------------------------  End of F1AP Changes ---------------------------------------------------------
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[bookmark: _Hlk44419231][bookmark: _Toc44497545][bookmark: _Toc45107933][bookmark: _Toc45901553][bookmark: _Toc51850632][bookmark: _Toc56693635][bookmark: _Toc64447178][bookmark: _Toc66286672][bookmark: _Toc74151367][bookmark: _Toc88653839][bookmark: _Toc97904195][bookmark: _Toc98868268]-----------------------------------------------  Start of XnAP Changes ------------------------------------------------------

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
	
	[bookmark: _Hlk44419252]9.2.2.50
	
	–
	

	>>TNL Capacity Indicator
	O
	
	[bookmark: _Hlk44419265]9.2.2.49
	
	–
	

	>>Composite Available Capacity Group
	O
	
	[bookmark: _Hlk44419275]9.2.2.51
	
	–
	

	>>Slice Available Capacity
	O
	
	[bookmark: _Hlk44419292]9.2.2.55
	
	–
	

	>>Number of Active UEs 
	O
	
	[bookmark: _Hlk44419307]9.2.2.62
	
	–-
	

	>>RRC Connections
	O
	
	[bookmark: _Hlk44419316]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, …)
	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 cellNR-U Channel. 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 in the corresponding NR-U Channel. 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. Value is in dBm. 
	
	

	>>>> Radio Resource Status for NR-U 
	O
	
	9.2.2.50
	Radio Resource Status per NR-U Channel. 

	
	

	>>>> Composite Available Capacity Group for NR-U
	O
	
	9.2.2.51
	Composite Available Capacity Group per NR-U Channel. 

	
	



	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 4. 






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

9.2.2.50	Radio Resource Status
The Radio Resource Status IE indicates the usage of the PRBs per cell for MIMO, per SSB area in the cell, and per slice and per NR-U Channel for all traffic in Downlink and Uplink and the usage of PDCCH CCEs for Downlink and Uplink scheduling.

-----------------------------------------------  Next Change ---------------------------------------------------------
[bookmark: _Hlk44423291][bookmark: _Toc14207856][bookmark: _Toc44497639][bookmark: _Toc45108027][bookmark: _Toc45901647][bookmark: _Toc51850727][bookmark: _Toc56693730][bookmark: _Toc64447273][bookmark: _Toc66286767][bookmark: _Toc74151462][bookmark: _Toc88653935][bookmark: _Toc97904291][bookmark: _Toc98868378]9.2.2.51	Composite Available Capacity Group
The Composite Available Capacity Group IE indicates the overall available resource level per cell, and per SSB area in the cell and per NR-U Channel in the cell, in Downlink, Uplink and Supplementary Uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Composite Available Capacity Downlink
	M
	
	Composite Available Capacity 
9.2.2.52
	For the Downlink, including both NUL and SUL (if available)
	–
	

	Composite Available Capacity Uplink
	M
	
	Composite Available Capacity 
9.2.2.52
	For the Uplink
	–
	

	Composite Available Capacity Supplementary Uplink
	O
	
	Composite Available Capacity 
9.2.2.52
	For the SUL 
	YES
	ignore




[bookmark: _Hlk44423334][bookmark: _Toc14207857][bookmark: _Toc44497640][bookmark: _Toc45108028][bookmark: _Toc45901648][bookmark: _Toc51850728][bookmark: _Toc56693731][bookmark: _Toc64447274][bookmark: _Toc66286768][bookmark: _Toc74151463][bookmark: _Toc88653936][bookmark: _Toc97904292][bookmark: _Toc98868379]9.2.2.52	Composite Available Capacity
The Composite Available Capacity IE indicates the overall available resource level in the cell in either Downlink or Uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell Capacity Class Value
	O
	
	9.2.2.53
	

	Capacity Value 
	M
	
	9.2.2.54
	‘0’ indicates no resource is available, Measured on a linear scale.



[bookmark: _Hlk44423397][bookmark: _Toc14207858][bookmark: _Toc44497641][bookmark: _Toc45108029][bookmark: _Toc45901649][bookmark: _Toc51850729][bookmark: _Toc56693732][bookmark: _Toc64447275][bookmark: _Toc66286769][bookmark: _Toc74151464][bookmark: _Toc88653937][bookmark: _Toc97904293][bookmark: _Toc98868380]9.2.2.53	Cell Capacity Class Value
The Cell Capacity Class Value IE indicates the value that classifies the cell capacity with regards to the other cells. The Cell Capacity Class Value IE only indicates resources that are configured for traffic purposes.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Capacity Class Value
	M
	
	INTEGER (1..100,...)
	Value 1 indicates the minimum cell capacity, and 100 indicates the maximum cell capacity. There should be a linear relation between cell capacity and Cell Capacity Class Value.



[bookmark: _Toc14207859][bookmark: _Toc44497642][bookmark: _Toc45108030][bookmark: _Toc45901650][bookmark: _Toc51850730][bookmark: _Toc56693733][bookmark: _Toc64447276][bookmark: _Toc66286770][bookmark: _Toc74151465][bookmark: _Toc88653938][bookmark: _Toc97904294][bookmark: _Toc98868381]9.2.2.54	Capacity Value
The Capacity Value IE indicates the amount of resources per cell, and per SSB area and per NR-U Channel that are available relative to the total NG-RAN resources. The capacity value should be measured and reported so that the minimum NG-RAN resource usage of existing services is reserved according to implementation. The Capacity Value IE can be weighted according to the ratio of cell capacity class values, if available.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 indicates no available capacity, and 100 indicates maximum available capacity with respect to the whole cell. Capacity Value should be measured on a linear scale.

	SSB Area Capacity Value List
	
	0..1
	
	

	>SSB Area Capacity Value Item
	
	1..<maxnoofSSBAreas>
	
	

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

	>>SSB Area Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 indicates no available capacity, and 100 indicates maximum available capacity . SSB Area Capacity Value should be measured on a linear scale.



	Range bound
	Explanation

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.




-----------------------------------------------  Start of XnAP ASN.1 Changes ---------------------------------------------
-- 9.3.5	Information Element definitions
(unchanged part skipped)

	id-PositioningInformation,
	id-ServedCellSpecificInfoReq-NR,
	id-ChannelOccupancyTimePercentageUL,
	id-energyDetectionThresholdUL,
id-RadioResourceStatusNR-U,
id-compositeAvailableCapacityGroupNR-U,
	maxEARFCN,
	maxnoofAllowedAreas,
-----------------------------------------------  Next ASN.1 XnAP Changes --------------------------------------------------

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,
	energyDetectionThresholdDL			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 optional}|
{ ID id-energyDetectionThresholdUL	CRITICALITY ignore EXTENSION EnergyDetectionThreshold PRESENCE optional}|
{ ID id-RadioResourceStatusNR-U	CRITICALITY ignore EXTENSION RadioResourceStatus PRESENCE optional}|
{ ID id-compositeAvailableCapacityGroupNR-U	CRITICALITY ignore EXTENSION CompositeAvailableCapacityGroup PRESENCE optional},
	...
}

NR-U-ChannelID ::= INTEGER (1..maxnoofNR-UChannelIDs, ...)

ChannelOccupancyTimePercentage ::= INTEGER (10..100,...)
EnergyDetectionThreshold ::= INTEGER (-100..-50, ...)

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

id-S-NG-RANnodeUE-Slice-MBR		ProtocolIE-ID ::= 359
id-PositioningInformation		ProtocolIE-ID ::= 360
id-UEAssistantIdentifier			ProtocolIE-ID ::= 361
id-ChannelOccupancyTimePercentageUL		ProtocolIE-ID ::= xx1
id-energyDetectionThresholdUL				ProtocolIE-ID ::= xx2
id-RadioResourceStatusNR-U						ProtocolIE-ID ::= xx3
id-compositeAvailableCapacityGroupNR-U		ProtocolIE-ID ::= xx4

-----------------------------------------------  End of XnAP Changes -------------------------------------------------------
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NR-U Channel 3:
- Channel Occupancy time percentage (reported) = 30 %
- Energy Detection Threshold (reported) = -90
- Available Capacity (not reported) = 40%
NR-U Channel 4:
- Channel Occupancy time percentage (reported) = 30 %
- Energy Detection Threshold (reported) = -90
- Available Capacity (not reported) = 40%




