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1 Introduction

After discussion of several meetings, the following agreements are made:
NR-U for MRO:

Add to RLF report indications concerning Measured RSSI and HOF due to consistent LBT failure.
Keep existing failure type definition and detection to indicate RLF or HOF or PSCell change failure due to consistent LBT failure.

Add indications of consistent LBT failures in RA report.
Enhancements of RLF reports and RA reports are beneficial to separate mobility related errors from the LBT-related ones.

RLF Report and RA report can be enhanced to include information concerning the LBT failures in RA procedures, the granularity and implementation details needs to be further discussed based on progress in RAN2.

There is no need for the UE to report the average of the applied EDT UL in RLF report.
NR-U for MLB:
Exchange over Xn of Energy Detection Threshold for UL, and Channel Occupancy Time in UL is supported.

For XnAP, add in the RESOURCE STATUS UPDATE message a Channel Occupancy Time Percentage UL IE and an Energy Detection Threshold UL IE as sub-IEs of NR-U Channel Item IE. Corresponding TP is in R3-226040.

Rename the existing Channel occupancy time percentage DL IE as Channel Occupancy Time Percentage DL both in F1AP and XnAP from R17.

DU shall report the UL COT to CU in resource status report procedure when it is requested by CU, how to obtained this information by DU is up to implementation.

The granularity of UL COT reporting in F1 interface should be NR-U channel level.

WA: a gNB sends in resource status reporting via Xn an EDT UL that reflects at least the maximum EDT UL configured for the UEs.

The presence of COT percentage UL in F1 is optional. 
The EDT in UL included in the XnAP RESOURCE STATUS UPDATE message reflects the average of the configured maximum EDT UL. TP for XnAP is in R3-233491.

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.
There are still several open issues left for further study:

NR-U for MRO:

FFS on which information on EDT in UL to report, if any.
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.
NR-U for MLB:

FFS on whether the EDT UL sent over Xn can also consider the EDT UL reported by UEs.
FFS on the introduction in F1 of EDT in UL in RESOURCE STATUS UPDATE message.
Continue to discuss on additional load metrics for NR-U.
In the paper we discuss the open issues about MLB and MRO for NR-U and provide corresponding TPs. 

2 Discussion
MRO
LBT failure is one of the reasons for RLF. For the LBT mechanism, energy detection threshold (EDT) in uplink is a vital parameter for the performance. With low EDT, there is low possibility that the sensing result of UE is lower than the EDT, so that it leads to the LBT failure. When the EDT is high, the packet can be sent after sensing, but the packet maybe can not be decoded successfully in the receiver due to high interference or the bad channel condition. In such case, node may just adjust the maximum EDT configured to the UEs, and there is no need to update resource configuration. And with the actual EDT or the actual minimum UL EDT included in the RLF report, the node can set the proper maximum EDT configuration for the UE. For example, maximum EDT is lower than the actual minimum EDT for the failure case. Based on the lesson learnt, the node can set the proper max EDT for the UEs in the similar situation, so the failure case or the unnecessary attempt for the UE to adjust EDT can be avoided. Hence, for node to do self-optimization, the actual UL EDT or the actual minimum UL EDT is needed for the node to recognize the root cause of RLF and do corresponding adjustment.
The alternative way is UE to record the lowest detected power in RLF report. The gNB can set the max UL EDT below this the lowest detect power for the UEs in the similar situation to avoid further failures.

Proposal 1: RLF report should include one of the following information to help the node recognize the root cause for RLF and adjust the max UL EDT configuration. 
· actual UL EDT
· actual minimum UL EDT
· lowest detected power
Channel occupancy time percentage can reflect the traffic load of the UE, which is one of the reference parameters for resource configuration. RLF may happen when many heavy-load UEs contend for the same NRU resource. Node needs to gather the traffic load information of the UE, and based on that, node learns the lesson and finds the way to allocate proper resources for the UE with such kind of load status. So channel occupancy time percentage should be included in RLF report to help node to do configuration update.
Proposal 2: RLF report should include channel occupancy time percentage to help node to do configuration update.

For the waiting time in UL due to LBT, it is not so straightforward for the RLF, as the processing time for each UE is not same. The intention for waiting time due to LBT to judge whether the RLF is caused by channel occupancy or the channel conditions. When the measured RSSI is higher than the EDT, the LBT is failure due to channel occupancy, and a new attempt will be down to try to re-access. So to make it more clear and obvious, the number of LBT failure can accurately show whether the main issue is the contention or not. As RAN2 is discussing whether and how to log the LBT failure information, there is no need to record the waiting time information in RLF report.

Proposal 3: There is no need to include UL waiting time due to LBT in RLF report.
Regarding to the RA via NRU, the performance is highly related to the LBT procedure. Measured RSSI can show the channel condition and contention status. It helps the node to know whether the resource configuration is proper or not.
Proposal 4: RA report should include measured RSSI to give the information of channel condition and contention status.
Regarding to the LBT duration time, same as RLF report. It is not so straightforward for the RA performance. Instead, the number of LBT failure can directly give the information of LBT performance.
Proposal 5: There is no need to include LBT duration time in RA report.

For the way to obtain the LBT configuration for the RLF failure or RA failure, there are three options:
- Opt1: Signal the LBT configuration information in report
- Opt2: Signal the time between LBT failure that led to the generation of a report and reporting to the NG-RAN

- Opt3: Signal the configuration index
The comparison is done for Opt1, Opt2 and Opt3:

	
	Opt1
	Opt2
	Opt3

	RLF/RA report enhancement
	Including configuration in report
	Including the time between LBT failure that led to the generation of a report and reporting to the NG-RAN
	Including configuration index

	Configuration enhancement
	None
	None
	Including configuration index

	Items need to memory in gNB
	None
	Configuration and related time info
	Configuration and related index info

	Benefits
	- No need for gNB to store the configuration info

- No enhancement for configuration signaling
	- Light signaling for the report transferring

- No enhancement for configuration signaling
	- Light signaling for the report transferring

	Drawbacks
	- Heavy signaling for the report transferring
	- gNB needs store the configuration and time info
	- Enhancement is needed for configuration signaling

- gNB needs store the configuration and time info


From the comparison, if we intend to find a solution with less signaling burden for report transferring, Opt2 is the best option. If high requirement for gNB memory should be avoided, it is better to choose Opt1.

Proposal 6: To help the gNB find out the related configuration, LBT configuration info or the time from LBT failure to reporting should be added in the RLF/RA report.
UL MLB
For the necessity of UL EDT in resource status update message for F1 interface, the maximum UL EDT is configured via RRC signaling as:
 –
ServingCellConfig
ServingCellConfig information element

-- ASN1START

ChannelAccessConfig-r16 ::=         SEQUENCE {

    energyDetectionConfig-r16           CHOICE {

        maxEnergyDetectionThreshold-r16         INTEGER (-85..-52),
        energyDetectionThresholdOffset-r16      INTEGER (-13..20)

    }                                                                                                           OPTIONAL,   -- Need R

    ul-toDL-COT-SharingED-Threshold-r16         INTEGER (-85..-52)                                              OPTIONAL,   -- Need R

    absenceOfAnyOtherTechnology-r16             ENUMERATED {true}                                               OPTIONAL    -- Need R

}

gNB CU has the capability to decode this information element, although it is not forced to do so. When the gNB CU is willing to monitor the NR-U load or is requested to report the NR-U load, gNB CU can decode this information element. Thus, there is no need to transfer the UL EDT in resource status update message via F1 interface.
Proposal 7: There is no need to transfer the UL EDT in resource status update message via F1 interface.
The channel access mechanism for NR-U is listen-before-talk which is a contention-based scheme. For one NR-U channel, it can be occupied by the cell and its neighbour cells. So there exists the case that although the load of one cell is low, that of its neighbour cells is high. If transferring the UE to such cell, the performance is not good due to high contention. Thus, for MLB, exchanging its own load status only is not sufficient to show the actual load status. The load or the contention of NR-U channel needs to consider both cell and its neighbour cells.
Proposal 8: Channel occupancy time percentage by neighbour cells is also needed to reflect the resource status of NR-U channel.
Based on discussion, there are two options to report resource status of neighbour cells.

· Option1: Current channel occupancy takes account of the load of its own and neighbour cells.

· Option2: Add a separate IE to show channel occupancy by neighbour cells.
· Option3: CAC to reflect the load status of its own and neighbour cells.
From the LS from RAN1, whether the node to sense the NR-U channel even when no data needs to be transmitted is implementation specific as 
Q2: According to current specifications, is an NG-RAN node supposed to sense the NR-U channel even when no data needs to be transmitted or is channel sensing performed only when the NG-RAN node needs to exchange traffic over the NR-U channel?

Answer from RAN1: 

From RAN1 perspective, it is specified in TS 37.213 that a node (a gNB or a UE) shall perform the channel access procedures for accessing the channel(s) on which the transmission(s) are performed (as described in Section 4.1 for DL or Section 4.2 for UL, respectively). 

RAN1 specification doesn’t specify whether a node (a gNB or a UE) needs to perform the channel access procedures when no data needs to exchange traffic over the channel(s), which implies the node (the gNB or the UE) is not required to and not prohibited to perform the channel access procedures for such case. 

So we can not assume node to do all-time sensing to monitor the resource status. 
For option1, there might be two ways to take into account of neighbour cell status: by sensing or by getting the COT from neighbour via resource status reporting. When there is data to send, the node can get the load of neighbour cells by sensing. Without traffic, the load status can be obtained by receiving from neighbour nodes via resource status reporting.

In such case, the semantics description should update from 

“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.”

to

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

Observation 1: COT of neighbour cells can reuse the existing COT IE, and corresponding semantics description needs to update.
For option2, COT by neighbour cells is a clearer approach. As COT is already agreed as the parameter to show the load status of its own. A node can obtain the status of neighbour cells by collecting the COT of its neighbours. And then this node can share its own and its neighbours’ COT to neighbour nodes. As the example illustrated in Figure 1, node 3 and node 4 are the neighbouring node of node 2. Node 2 can get the COT status of node 3 and node 4 by resource status reporting, and then the node 2 send its COT as the status of its own and COT of node 3 and node 4 as the neighbouring cell status to node 1. Thus Option2 can effectively solve the issue that gNB may not sense the channel when there is no data to transmit. COT is good option to transmit the resource status of neighbour cell status for NR-U.
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Figure 1. Example of collecting load status of neighbour nodes
The COT calculation and exchange is illustrated in Figure 2. For example, the duration between consecutive reporting is 10 minutes. For node 2, there are 3 minutes for transmission. Thus the COT is 3/10=30%. Node 3 utilizes the channel for 7 minutes, and as the same way, the COT of node 3 is 7/10=70%. Node 2 collects the COT by neighbour cells from node 3 via existing mechanism, and then sends COT and COT by neighbour cells together to its neighbour (Node 1). In such way, node 1 knows although the load of node 2 is not heavy, the contention of NRU resource is high due to heavy load of node 2’s neighbours. Based on that, when setting MLB decision, node 1 may not transfer the load to node 2.
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Figure 2. Example of COT calculation and exchange
For option3, if the node does the sensing for all the NR-U resources, it can get the neighbour node status. For example, the high detected energy means the resource is occupied by neighbours. But the main issue is that from the LS from RAN1, whether the node to sense the NR-U channel even when no data needs to be transmitted is implementation specific, so we can not assume node to do all-time sensing to monitor the resource status. Thus the node can only obtain the whole COT for itself and can not get the correct COT of neighbour nodes
So CAC in option3 can not reflect the resource status of neighbours.

Observation 2: CAC can not reflect the NR-U resource status of the neighbour cells for NR-U.
Both option1 and option2 are workable to transmit the NR-U resource status of neighbour cells for NR-U. As a separate IE is more clear, prefer option2.
Proposal 9: Channel Occupancy Time Percentage By Neighbour Cells is a good option to transmit the NR-U resource status of neighbour cells for NR-U.
Proposal 10: Agree the TP in Section 5.

3 Conclusion

Based on the discussion, we have the following proposals. It is proposed to agree the proposals and the TP.
Proposal 1: RLF report should include one of the following information to help the node recognize the root cause for RLF and adjust the max UL EDT configuration. 

· actual UL EDT
· actual minimum UL EDT
· lowest detected power
Proposal 2: RLF report should include channel occupancy time percentage to help node to do configuration update.

Proposal 3: There is no need to include UL waiting time due to LBT in RLF report.
Proposal 4: RA report should include measured RSSI to give the information of channel condition and contention status.
Proposal 5: There is no need to include LBT duration time in RA report.

Proposal 6: To help the gNB find out the related configuration, LBT configuration info or the time from LBT failure to reporting should be added in the RLF/RA report.
Proposal 7: There is no need to transfer the UL EDT in resource status update message via F1 interface.
Proposal 8: Channel occupancy time percentage by neighbour cells is also needed to reflect the resource status of NR-U channel.
Observation 1: COT of neighbour cells can reuse the existing COT IE, and corresponding semantics description needs to update.
Observation 2: CAC can not reflect the NR-U resource status of the neighbour cells for NR-U.
Proposal 9: Channel Occupancy Time Percentage By Neighbour Cells is a good option to transmit the NR-U resource status of neighbour cells for NR-U.

Proposal 10: Agree the TP in Section 5.
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5 Text proposal
5.1 TP for TS 38.423:
<<<<<<<<<<<<<<<<<<<< Start of the Change >>>>>>>>>>>>>>>>>>>>
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, …)
	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

	>>>> Channel Occupancy Time Percentage By Neighbour Cells DL
	O
	
	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 neighbour cells. Value 100 indicates that the channel resources have been utilized for DL traffic served by the corresponding NR-U Channel of the neighbour cells for the whole duration between consecutive reporting.

	YES
	ignore

	>>>> Channel Occupancy Time Percentage By Neighbour Cells 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 neighbour cells for UEs that transmit to the neighbour cells. Value 100 indicates that the channel resources have been utilized for UL traffic served by the corresponding NR-U Channel of the neighbour cells for the whole duration between consecutive reporting.

	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. 


----------------------------------------------- Start ASN.1 changes -----------------------------------------------

9.3.5
Information Element definitions

(unchanged part skipped)


id-CoverageModificationCause,

id-UERLFReportContainerLTEExtension,

id-ExcessPacketDelayThresholdConfiguration,

 id-NeighbourChannelOccupancyTimePercentageDL,

 id-NeighbourChannelOccupancyTimePercentageUL,

maxEARFCN,


maxnoofAllowedAreas,


maxnoofAMFRegions,


maxnoofAoIs,


maxnoofBPLMNs,


-----------------------------------------------  Next 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





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 mandatory}|
{ ID id-EnergyDetectionThresholdUL
CRITICALITY ignore EXTENSION EnergyDetectionThreshold PRESENCE mandatory}|

{ ID id-NeighbourChannelOccupancyTimePercentageDL
CRITICALITY ignore EXTENSION ChannelOccupancyTimePercentage PRESENCE optional}|
{ ID id-NeighbourChannelOccupancyTimePercentageUL
CRITICALITY ignore EXTENSION ChannelOccupancyTimePercentage PRESENCE optional},

...

}

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

ChannelOccupancyTimePercentage ::= INTEGER (1..100)

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

-----------------------------------------------  Next ASN.1 Change -------------------------------------------------------
9.3.7
Constant definitions

(unchanged part skipped)

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-SuccessfulPSCellChangeReportInformation














ProtocolIE-ID ::= xx3
id-PSCellListContainer



















ProtocolIE-ID ::= xx4
id-NeighbourChannelOccupancyTimePercentageDL



ProtocolIE-ID ::= xx1
id-NeighbourChannelOccupancyTimePercentageUL



ProtocolIE-ID ::= xx2
END

-- ASN1STOP

**************** skip unchanged part *******************

<<<<<<<<<<<<<<<<<<<< End of the Change >>>>>>>>>>>>>>>>>>>>

5.2 TP for TS 38.473:

<<<<<<<<<<<<<<<<<<<< Start of the Change >>>>>>>>>>>>>>>>>>>>
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

	>>>> Channel Occupancy Time Percentage By Neighbour Cells DL
	O
	
	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 neighbour cells. Value 100 indicates that the channel resources have been utilized for DL traffic served by the corresponding NR-U Channel of the neighbour cells for the whole duration between consecutive reporting.

	YES
	ignore

	>>>> Channel Occupancy Time Percentage By Neighbour Cells 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 neighbour cells for UEs that transmit to the neighbour cells. Value 100 indicates that the channel resources have been utilized for UL traffic served by the corresponding NR-U Channel of the neighbour cells for the whole duration between consecutive reporting.

	YES
	ignore


	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 16.


9.4.5
Information Element Definitions

-- ASN1START 

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

F1AP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
**************** skip unchanged part *******************

id-RedCapIndication,


id-UL-GapFR2-Config,


id-ConfigRestrictInfoDAPS,


id-MulticastF1UContextReferenceCU,


id-TwoPHRModeMCG,


id-TwoPHRModeSCG, 

id-ncd-SSB-RedCapInitialBWP-SDT,


id-nrofSymbolsExtended,


id-repetitionFactorExtended,


id-startRBHopping,


id-startRBIndex,


id-transmissionCombn8,


id-NeighbourChannelOccupancyTimePercentageDL,


id-NeighbourChannelOccupancyTimePercentageUL,

maxNRARFCN,

maxnoofErrors,


maxnoofBPLMNs,


maxnoofBPLMNsNR,

maxnoofDLUPTNLInformation,


maxnoofNrCellBands,


maxnoofULUPTNLInformation,


maxnoofQoSFlows,


maxnoofSliceItems,

**************** skip unchanged part *******************

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

ChannelOccupancyTimePercentage, 

energyDetectionThresholdDL



EnergyDetectionThreshold, 

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}|-- presence is FFS 

{ ID id-NeighbourChannelOccupancyTimePercentageDL
CRITICALITY ignore EXTENSION ChannelOccupancyTimePercentage PRESENCE optional}|

{ ID id-NeighbourChannelOccupancyTimePercentageUL
CRITICALITY ignore EXTENSION ChannelOccupancyTimePercentage PRESENCE optional},

...

}

**************** skip unchanged part *******************
9.4.7
Constant Definitions

-- ASN1START 

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

F1AP-Constants { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
**************** skip unchanged part *******************
id-UE-MulticastMRBs-Setupnew-Item




ProtocolIE-ID ::= 700

id-ncd-SSB-RedCapInitialBWP-SDT





ProtocolIE-ID ::= 701

id-nrofSymbolsExtended







ProtocolIE-ID ::= 702

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-NeighbourChannelOccupancyTimePercentageDL

ProtocolIE-ID ::= yy1
id-NeighbourChannelOccupancyTimePercentageUL

ProtocolIE-ID ::= yy2
**************** skip unchanged part *******************
<<<<<<<<<<<<<<<<<<<< End of the Change >>>>>>>>>>>>>>>>>>>>
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