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1. Introduction
In this paper we provide further discussion on NR-U related enhancements for MRO and MLB.
2. Discussion
2.1. PRB Utilization per NR-U Channel
At last RAN3 meeting, the following WA was captured:
WA: introduce an optional load metric on Radio Resource Status per NR-U Channel in XnAP RESOURCE STATUS UPDATE message and in F1AP RESOURCE STATUS UPDATE message.
The existing Radio Resource Status IE offers a view of the resource usage in the frequency dimension (i.e., PRB), with various granularities, such as: per cell for MIMO, per SSB area, per slice, as indicated in its definition:
The Radio Resource Status IE indicates the usage of the PRBs per cell for MIMO, per SSB area, and per slice for all traffic in Downlink and Uplink and the usage of PDCCH CCEs for Downlink and Uplink scheduling.
As discussed at previous meetings, the Radio Resource Status IE does not consider the NR-U channel granularity. 
If we now look at the available load metrics per NR-U channel, we can see that the COT DL and UL provide a view of the resource usage in the time dimension, but not in the frequency dimension. For example, if gNB1 sends to gNB2 a COT DL = X% for NR-U Channel 1 in a reporting period (T0-T1), the gNB2 can understand that during that reporting period the NR-U Channel 1 was available for X% of the time. In other words, the current COT metrics tell to the gNB2 the percentage of time during which it was possible to access the channel in the time dimension. The gNB2 receiving this information still does not know whether the gNB1 will be able to provide the resources required to serve another UE handed over from gNB2 to gNB1. This is because gNB2 does not know how much - during the reported X% of the time - the channel was occupied in the frequency dimension. If there are enough resources (or capacity) available to use in the NR-U channel, the gNB1 can schedule “its own” UE and the UE handed over from gNB2 in a way that they don’t interfere with each other, as shown in the figure below. For example, a UE served by gNB1 is busy in a voice call, which means that, in terms of COT, it often keeps the channel occupied, but the resource usage in terms of PRBs can be very little, meaning that the gNB1 could serve another UE when not serving the first UE. The information related to the resources used in the NR-U channel during the percentage of time represented by the COT can be provided in terms of the total PRBs usage. 

[image: ]
Therefore, we think it is beneficial for gNB2 to know the Total PRB utilization per NR-U channel, and we propose to signal the information as in the table below. Other, more granular information (e.g., per slice, per SSB area) can be discussed later on.

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

	DL Total PRB usage
	M
	
	INTEGER (0..100)
	Per NR-U Channel DL Total PRB usage

	UL Total PRB usage
	M
	
	INTEGER (0..100)
	Per NR-U Channel UL Total PRB usage



Proposal 1: Add two load metrics to signal the DL/UL Total PRB usage per NR-U channel.


2.2. Number of consistent LBT failures
We think that also other per NR-U channel metrics are beneficial for mobility load balancing in case of NR-U, due to a substantial difference between UL and DL transmissions. In case of DL transmissions, a gNB, before initiating a transmission, senses the channel and only after it has determined that the channel is available, it starts transmitting. In case of UL transmissions, the gNB sends a grant to the UE (i.e., it books certain PRBs so that the UE can use them for its UL transmissions), but the gNB cannot know if the UE will not be able to transmit (i.e., use the booked PRBs) due to UL LBT failures. If the gNB does not know that UL transmission failed due to LBT issue, it is not possible to consider the impact of NR-U compared to legacy. There is an already specified UE behavior that can be used to consider this type of failure. In fact, if a UE detects a consistent LBT failure in UL in a cell, according to the MAC specification, it will send an LBT failure MAC CE indicating the problematic cell, and the UE will stop using that cell. The situation is exemplified in the figure below. 
[image: ]
So, a DU already today receives from UEs the information of consistent LBT failures detected in UL for a certain serving cell. We think that sharing this information (as a new load metric) with a peer node is very useful, because it will support the node taking load balancing decisions to select as target cell, the cell which experienced no (or fewer) consistent LBT failures, and a UE handed over to that cell has a better chance to be served (or served in a better way). Therefore, we propose to introduce as an additional load metric the number of consistent LBT failures detected in UL in a certain cell (based on the LBT failure MAC CEs reported by the UEs). This metric is to be signalled from DU to CU over F1 and then between gNBs via Xn.
Proposal 2: Add a new load metric (over F1 and Xn) to signal the number of consistent LBT failures detected in UL for a certain cell.


2.3. Applied EDT UL vs Max EDT UL
It was agreed at last meeting that there is no need for the UE to report average applied EDT UL in RLF report. It is FFS which information on EDT in UL to report if any.
There is no need for the UE to report the average of the applied EDT UL in RLF report. FFS on which information on EDT in UL to report, if any.
In general, we think that it is beneficial for the network to understand whether it can try to limit the impact of LBT failures by optimizing the configured maximum EDT UL. 
One way with which the network can judge whether changing the configured maximum EDT UL is worth or not, is to know the relation between the applied EDT UL and the configured maximum EDT UL in case of LBT failure. In case of RLF there can be many instances of LBT failures, and the UE may have changed the applied EDT UL many times. To limit the amount of information provided by the UE, we think that it’s enough that the UE sends in the RLF report an unique flag to indicate to the network that at least for one LBT failure, the applied EDT UL was lower than the configured maximum EDT UL. If this flag is not present, the network can deduce that the UE followed the configured maximum EDT UL, and the network can try to increase the maximum EDT UL to alleviate the impact of LBT failures.
Another way with which the network can judge whether changing the configured maximum EDT UL is worth or not, is to know the relation between the detected power and the configured maximum EDT UL in case of LBT failure. Also in this case, to limit the amount of information provided by the UE, a single flag added to the RLF report can be used. For example, if the flag is present, it indicates to the network that at least for one LBT failure, the detected power was lower than the configured maximux EDT UL. Therefore, at least in one case of LBT failure, the applied an EDT UL was lower than the configured maximum EDT UL. In this situation, the network can deduce that the UE did not always followed the configured maximum EDT UL, therefore changing the maximum EDT UL may not be worth. 

[bookmark: _Hlk142574565]Proposal 3: RAN3 to discuss the following options:
· add a flag in RLF report to indicate that, for at least one LBT failure, the UE applied an EDT UL lower than the configured maximum EDT UL.
· add a flag in RLF report to indicate that, for at least one LBT failure, the detected power was lower than the configured maximum EDT UL.

2.4. DL LBT failures in handover scenario
One of the open issues from past meetings is how to handle the case of handover execution in case of DL LBT failures.
FFS on whether to enable a UE-based solution or a NW-based solution to inform the source gNB of a handover about DL LBT issues occurring at the target gNB, during a handover execution.
In case of handover execution failure, the expiry of T304 can be impacted by interruption times caused by missing DL reference signal transmissions. According to RAN4 specification TS 38.133 (see section 6.1B below), the UE is enabled to detect lack of DL reference signal transmissions while performing handover. Unavailable SMTC occasions impact the HO interruption time, and can contribute to the HO execution failure.

In the requirements of clause 6.1B.1, the term SMTC occasion not available at the UE refers to when the SMTC contains SSBs configured by gNB in a cell on a carrier frequency subject to CCA, but the first two successive candidate SSB positions for the same SSB index within the discovery burst transmission window are not available at the UE due to DL CCA failures at gNB during the corresponding detection or time tracking period; otherwise the SMTC occasion is considered as available at the UE.
[bookmark: _Toc134532362]Observation 1: According to RAN4 specification (TS 38.133), the UE can detect if SMTC occasion are not available, which can impact the HO interruption time and contribute to the HOF. 

For the node analysing an RLF report, it would be very valuable to know if the UE detected the unavailability of the SMTC occasions, in order to evaluate the impact of DL issues in case of RLF due to Handover failure. This information can be used to avoid misclassifications of too-early HO or HO to wrong cell. For example, if the target node has problems in transmitting SSBs, then the UE fails during the HO execution, the UE can reestablish in the same source cell. This would be interpreted by the network as a too-early HO, and accordingly, the source node may tune the mobility parameters. However, the HO failure was not due to wrong mobility configuration, but due to DL LBT problems experienced maybe just temporarily during the HO. 

[bookmark: _Toc134532363]Observation 2: Information on unavailability of the SMTC occasions can help the network to avoid misclassification of RLF due to HOF, e.g., the network may classify an HOF as too-early HO and then tune mobility parameters, whereas the main problem during the HO was the DL LBT issues experienced by the gNB. 

Proposal 4: In case of RLF due to handover failure, add a flag to indicate that UE has detected unavailable SMTC occasions.

In case companies are not sure whether the UE is really capable to detect unavailability of SMTC occasion, we propose to send an LS to RAN4 asking for clarifications.
[bookmark: _Toc134532387]Proposal 5: If Proposal 4 cannot be agreed, RAN3 to send an LS to RAN4, to request if the UE is capable to detect unavailability of the SMTC occasions during HO to a target NR-U cell (LS available in the Annex).

According to one of the network-based approach proposed in the past meeting, the target node informs the source node of the presence of DL LBT issues. If this approach is used, the source node will receive two different “input”, one from the UE (the RLF report) and one from the target node, and the two information will need to be correlated. In this respect, we need to consider that, a UE-based solution has the advantage that the information to use is all available in the UE report and no effort is required for correlation. Consider also, that if the handover execution fails and the UE reconnects to a third node, the RLF report will not be fetched by the same target node, rather by the third node (and potentially up to 48 hours later than the actual handover). 
In any case, if the group thinks that the described network-based approach can be a viable solution, we think some further discussion is needed. 
A first aspect is that, considering a normal handover, when the handover execution starts, from a radio point of view, the source node sees the process somehow concluded. Then, the source will receive an indication (of DL LBT failure) without having asked for it, which does not facilitate the correlation.
Another aspect, which seems even more problematic, concerns the conditional handover. In this case, the target does not know in advance when it can expect the UE to perform the RA procedure, so it is not clear how the target can send an indication of the presence of DL LBT failure at the time of handover execution.
Observation 3: In case of conditional handover, the target node does not know in advance the time when the UE will perform CHO and hence correlation at the source node of the RLF logged by the UE during the CHO execution with the DL LBT failures information provided by the target node is not possible.

Proposal 6: RAN3 to discuss the mobility scenarios that can be addressed by a network-based solution.

Proposal 7: Agree on the TP for TS 38.423 and TS 38.473 as in Appendix A and B.


Conclusion
In this paper we provided further discussion on NR-U related enhancements for MRO and MLB. The following proposals have been derived:
Proposal 1: Add two load metrics to signal the DL/UL Total PRB usage per NR-U channel.
Proposal 2: Add a new load metric (over F1 and Xn) to signal the number of consistent LBT failures detected in UL for a certain cell.
Proposal 3: RAN3 to discuss the following options:
· add a flag in RLF report to indicate that, for at least one LBT failure, the UE applied an EDT UL lower than the configured maximum EDT UL.
· add a flag in RLF report to indicate that, for at least one LBT failure, the detected power was lower than the configured maximum EDT UL.

Proposal 4: In case of RLF due to handover failure, add a flag to indicate that UE has detected unavailable SMTC occasions.

Proposal 5: If Proposal 4 cannot be agreed, RAN3 to send an LS to RAN4, to request if the UE is capable to detect unavailability of the SMTC occasions during HO to a target NR-U cell (LS available in the Annex).

Proposal 6: RAN3 to discuss the mobility scenarios that can be addressed by a network-based solution.

Proposal 7: Agree on the proposed TP for TS 38.423 and TS 38.473 in Appendix A and Appendix B.


Appendix A – TP for XnAP

<<<<<<<<<  			   START OF CHANGES 		>>>>>>>>>

[bookmark: _Hlk44419231][bookmark: _Toc44497545][bookmark: _Toc45107933][bookmark: _Toc45901553][bookmark: _Toc51850632][bookmark: _Toc56693635][bookmark: _Toc64447178][bookmark: _Toc66286672][bookmark: _Toc74151367][bookmark: _Toc88653839][bookmark: _Toc97904195][bookmark: _Toc98868268][bookmark: _Toc105174553][bookmark: _Toc106109390][bookmark: _Toc113825211][bookmark: _Toc120033367]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 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 at the gNB. Value is in dBm. 
	–
	

	>>>>Channel Occupancy Time Percentage UL
	O
	
	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 indicates that the channel resources have been utilized for UL traffic served by the corresponding NR-U Channel of the serving cell for the whole duration between consecutive reporting.

	YES
	ignore

	>>>>Energy Detection Threshold UL
	O
	
	INTEGER (-100..-50,…)
	Indicates the average of the maximum ED Threshold configured by the gNB for UL channel sensing. Value is in dBm. 
	YES
	ignore

	>>>> Radio Resource Status NR-U
	O
	
	9.2.2.xx
	-
	YES
	ignore

	>> Number of UL Consistent LBT Failures
	O
	
	INTEGER (0,.. 65535, ...)
	Number of UL consistent LBT failures detected in the cell during the reporting period.
	YES
	Ignore



	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 		>>>>>>>>>
[bookmark: _Toc14207849][bookmark: _Toc44497638][bookmark: _Toc45108026][bookmark: _Toc45901646][bookmark: _Toc51850726][bookmark: _Toc56693729][bookmark: _Toc64447272][bookmark: _Toc66286766][bookmark: _Toc74151461][bookmark: _Toc88653934][bookmark: _Toc97904290][bookmark: _Toc98868377][bookmark: _Toc105174662][bookmark: _Toc106109499][bookmark: _Toc113825320][bookmark: _Toc138863451]9.2.2.xx	Radio Resource Status NR-U
The Radio Resource Status NR-U IE indicates the usage of the PRBs per NR-U Channel for all traffic in Downlink and Uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL Total PRB Usage
	M
	
	INTEGER (0..100)
	Per NR-U Channel DL Total PRB usage

	UL Total PRB Usage
	M
	
	INTEGER (0..100)
	Per NR-U Channel UL Total PRB usage



<<<<<<<<<  			   NEXT CHANGE 		>>>>>>>>>


	


[bookmark: _Toc20955408][bookmark: _Toc29991616][bookmark: _Toc36556019][bookmark: _Toc44497804][bookmark: _Toc45108191][bookmark: _Toc45901811][bookmark: _Toc51850892][bookmark: _Toc56693896][bookmark: _Toc64447440][bookmark: _Toc66286934][bookmark: _Toc74151632][bookmark: _Toc88654106][bookmark: _Toc97904462][bookmark: _Toc98868600][bookmark: _Toc105174886][bookmark: _Toc106109723][bookmark: _Toc113825545][bookmark: _Toc138863678]9.3.5	Information Element definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

XnAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


	id-CNTypeRestrictionsForEquivalent,
	id-CNTypeRestrictionsForServing,
	id-Additional-UL-NG-U-TNLatUPF-List,
[bookmark: _Hlk36619637]	id-ConfiguredTACIndication,
	id-AlternativeQoSParaSetList,

	  (skip unchanged)
	id-UESliceMaximumBitRateList,
	id-PositioningInformation,
	id-ServedCellSpecificInfoReq-NR,
	id-TAINSAGSupportList,
	id-earlyMeasurement,
	id-BeamMeasurementsReportConfiguration,
	id-CoverageModificationCause,
	id-UERLFReportContainerLTEExtension,
	id-ExcessPacketDelayThresholdConfiguration,
	id-ChannelOccupancyTimePercentageUL,
	id-EnergyDetectionThresholdUL,
	id-PSCellListContainer,
	id-NumberOfULConsistentLBTFailures,
	id-RadioResourceStatusNR-U,
	maxEARFCN,
	maxnoofAllowedAreas,
	maxnoofAMFRegions,
	maxnoofAoIs,
	maxnoofBPLMNs,
	maxnoofCAGs,
	maxnoofCAGsperPLMN,
	maxnoofCellsinAoI,


<<<<<<<<<  			   NEXT CHANGE 		>>>>>>>>>
-- C

CellMeasurementResult-Item	::= SEQUENCE {
	cell-ID								GlobalNG-RANCell-ID,
radioResourceStatus					RadioResourceStatus				OPTIONAL,
tNLCapacityIndicator				TNLCapacityIndicator			OPTIONAL,
compositeAvailableCapacityGroup		CompositeAvailableCapacityGroup	OPTIONAL,
sliceAvailableCapacity				SliceAvailableCapacity			OPTIONAL,
numberofActiveUEs					NumberofActiveUEs				OPTIONAL,
rRCConnections						RRCConnections					OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { { CellMeasurementResult-Item-ExtIEs} }	OPTIONAL,
	...
}


CellMeasurementResult-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	{ ID id-NR-U-Channel-List	CRITICALITY ignore	EXTENSION NR-U-Channel-List PRESENCE optional }|,
	{ ID id-NumberOfULConsistentLBTFailures	CRITICALITY ignore	EXTENSION NumberOfULConsistentLBTFailures PRESENCE optional },
	...
}

<<<<<<<<<  			   NEXT CHANGE 		>>>>>>>>>
-- N

NumberOfULConsistentLBTFailures ::= INTEGER (0..65535,...)


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 optional}|
	{ ID id-EnergyDetectionThresholdUL			CRITICALITY ignore	EXTENSION EnergyDetectionThreshold			PRESENCE optional}|
	{ ID id-RadioResourceStatusNR-U				CRITICALITY ignore	EXTENSION RadioResourceStatusNR-U 			PRESENCE optional },
	...
}

<<<<<<<<<  			   NEXT CHANGE 		>>>>>>>>>

-- R

RadioResourceStatusNR-U	::= CHOICE {
	dL-Total-PRB-usage			DL-Total-PRB-usage,
	uL-Total-PRB-usage			UL-Total-PRB-usage,
	choice-extension			ProtocolIE-Single-Container { { RadioResourceStatusNR-U-ExtIEs} }

}

RadioResourceStatusNR-U-ExtIEs XNAP-PROTOCOL-IES ::= {
	...
}

<<<<<<<<<  			   NEXT CHANGE 		>>>>>>>>>

[bookmark: _Toc20955410][bookmark: _Toc29991618][bookmark: _Toc36556021][bookmark: _Toc44497806][bookmark: _Toc45108193][bookmark: _Toc45901813][bookmark: _Toc51850894][bookmark: _Toc56693898][bookmark: _Toc64447442][bookmark: _Toc66286936][bookmark: _Toc74151634][bookmark: _Toc88654108][bookmark: _Toc97904464][bookmark: _Toc98868602][bookmark: _Toc105174888][bookmark: _Toc106109725][bookmark: _Toc113825547][bookmark: _Toc138863680]9.3.7	Constant definitions
id-PositioningInformation																			ProtocolIE-ID ::= 360
id-UEAssistantIdentifier																			ProtocolIE-ID ::= 361
id-ManagementBasedMDTPLMNModificationList															ProtocolIE-ID ::= 362
id-F1-terminatingIAB-donorIndicator																	ProtocolIE-ID ::= 363
id-TAINSAGSupportList																				ProtocolIE-ID ::= 364
id-SCGreconfigNotification																			ProtocolIE-ID ::= 365
id-earlyMeasurement																					ProtocolIE-ID ::= 366
id-BeamMeasurementsReportConfiguration																ProtocolIE-ID ::= 367
id-CoverageModificationCause																		ProtocolIE-ID ::= 368
id-AdditionalListofPDUSessionResourceChangeConfirmInfo-SNterminated									ProtocolIE-ID ::= 369
id-UERLFReportContainerLTEExtension																ProtocolIE-ID ::= 370
id-ExcessPacketDelayThresholdConfiguration															ProtocolIE-ID ::= 371
[bookmark: _Hlk138181653]id-HashedUEIdentityIndexValue																		ProtocolIE-ID ::= 372
id-ChannelOccupancyTimePercentageUL																	ProtocolIE-ID ::= xx1
id-EnergyDetectionThresholdUL																		ProtocolIE-ID ::= xx2
id-SuccessfulPSCellChangeReportInformation															ProtocolIE-ID ::= xx3
id-PSCellListContainer																				ProtocolIE-ID ::= xx4
id-NumberOfULConsistentLBTFailures																	ProtocolIE-ID ::= xx5
id-RadioResourceStatusNR-U																			ProtocolIE-ID ::= xx6


END
-- ASN1STOP
<<<<<<<<<  			   END OF CHANGES 		>>>>>>>>>

Appendix B – TP for F1AP

<<<<<<<<<  			   START OF CHANGES 		>>>>>>>>>

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-UChannelIDs>
	
	
	-
	

	>>>>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 NR-U Channel of the serving cell. Value 100 indicates that the channel resources have been utilized for DL traffic served by the corresponding NR-U Channel of the serving cell for the whole duration between consecutive reporting.

	-
	

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

	>>>>Channel Occupancy Time Percentage UL
	O
	
	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 indicates that the channel resources have been utilized for UL traffic served by the corresponding NR-U Channel of the serving cell for the whole duration between consecutive reporting. 
	YES
	Ignore

	>> Number of UL Consistent LBT Failures
	O
	
	INTEGER (0,.. 65535, ...)
	Number of UL consistent LBT failures detected in the cell during the reporting period.

	YES
	Ignore



<<<<<<<<<  			   NEXT CHANGE 		>>>>>>>>>

[bookmark: _Toc20956003][bookmark: _Toc29893129][bookmark: _Toc36557066][bookmark: _Toc45832586][bookmark: _Toc51763908][bookmark: _Toc64449080][bookmark: _Toc66289739][bookmark: _Toc74154852][bookmark: _Toc81383596][bookmark: _Toc88658230][bookmark: _Toc97911142][bookmark: _Toc99038966][bookmark: _Toc99731229][bookmark: _Toc105511364][bookmark: _Toc105927896][bookmark: _Toc106110436][bookmark: _Toc113835878][bookmark: _Toc120124734][bookmark: _Toc138796103]9.4.5	Information Element Definitions
(skip unchanged)
	id-ConfigRestrictInfoDAPS,
	id-MulticastF1UContextReferenceCU,
	id-TwoPHRModeMCG,
	id-TwoPHRModeSCG,
	id-ncd-SSB-RedCapInitialBWP-SDT,
	id-nrofSymbolsExtended,
	id-repetitionFactorExtended,
	id-startRBHopping,
	id-startRBIndex,
	id-transmissionCombn8,
	id-NumberOfULConsistentLBTFailures,
	maxNRARFCN,
	maxnoofErrors,
	maxnoofBPLMNs,
	maxnoofBPLMNsNR,
	maxnoofDLUPTNLInformation,
	maxnoofNrCellBands,
	maxnoofULUPTNLInformation,
	maxnoofQoSFlows,
	maxnoofSliceItems,


<<<<<<<<<  			   NEXT CHANGE 		>>>>>>>>>

CellMeasurementResultItem ::= SEQUENCE {
	cellID							NRCGI,
	radioResourceStatus				RadioResourceStatus 			OPTIONAL, 
	compositeAvailableCapacityGroup	CompositeAvailableCapacityGroup	OPTIONAL,
	sliceAvailableCapacity			SliceAvailableCapacity 			OPTIONAL, 
	numberofActiveUEs 				NumberofActiveUEs				OPTIONAL, 
	iE-Extensions					ProtocolExtensionContainer { { CellMeasurementResultItem-ExtIEs} } OPTIONAL
}

CellMeasurementResultItem-ExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-NR-U-Channel-List	CRITICALITY ignore	EXTENSION NR-U-Channel-List PRESENCE optional }|,
	{ ID id-NumberOfULConsistentLBTFailures	CRITICALITY ignore	EXTENSION NumberOfULConsistentLBTFailures PRESENCE optional },
	...
}

<<<<<<<<<  			   NEXT CHANGE 		>>>>>>>>>

-- N

NumberOfULConsistentLBTFailures ::= INTEGER (0..65535,...)


<<<<<<<<<  			   NEXT CHANGE 		>>>>>>>>>

[bookmark: _Toc20956005][bookmark: _Toc29893131][bookmark: _Toc36557068][bookmark: _Toc45832588][bookmark: _Toc51763910][bookmark: _Toc64449082][bookmark: _Toc66289741][bookmark: _Toc74154854][bookmark: _Toc81383598][bookmark: _Toc88658232][bookmark: _Toc97911144][bookmark: _Toc99038968][bookmark: _Toc99731231][bookmark: _Toc105511366][bookmark: _Toc105927898][bookmark: _Toc106110438][bookmark: _Toc113835880][bookmark: _Toc120124736][bookmark: _Toc138796105]9.4.7	Constant Definitions
id-repetitionFactorExtended							ProtocolIE-ID ::= 703
id-startRBHopping									ProtocolIE-ID ::= 704
id-startRBIndex										ProtocolIE-ID ::= 705
id-transmissionCombn8								ProtocolIE-ID ::= 706
id-RAReportIndicationList							ProtocolIE-ID ::= 900 -- assigned by MCC
id-ChannelOccupancyTimePercentageUL					ProtocolIE-ID ::= 901 -- assigned by MCC
id-SuccessfulPSCellChangeReportList					ProtocolIE-ID ::= 902 -- assigned by MCC
id-NumberOfULConsistentLBTFailures					ProtocolIE-ID ::= xx1

	
<<<<<<<<<  			   END OF CHANGES 		>>>>>>>>>
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