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============ Start of 1st change ==============
8.1
Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs.

Table 8.1-1: Class 1 Elementary Procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Handover Preparation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER PREPARATION FAILURE

	Retrieve UE Context
	RETRIEVE UE CONTEXT REQUEST
	RETRIEVE UE CONTEXT RESPONSE
	RETRIEVE UE CONTEXT FAILURE

	S-NG-RAN node Addition Preparation
	S-NODE ADDITION REQUEST
	S-NODE ADDITION REQUEST ACKNOWLEDGE
	S-NODE ADDITION REQUEST REJECT

	M-NG-RAN node initiated S-NG-RAN node Modification Preparation
	S-NODE MODIFICATION REQUEST
	S-NODE MODIFICATION REQUEST ACKNOWLEDGE
	S-NODE MODIFICATION REQUEST REJECT

	S-NG-RAN node initiated S-NG-RAN node Modification
	S-NODE MODIFICATION REQUIRED
	S-NODE MODIFICATION CONFIRM
	S-NODE MODIFICATION REFUSE

	S-NG-RAN node initiated S-NG-RAN node CHANGE
	S-NODE CHANGE REQUIRED
	S-NODE CHANGE CONFIRM
	S-NODE CHANGE REFUSE

	M-NG-RAN node initiated S-NG-RAN node Release
	S-NODE RELEASE REQUEST
	S-NODE RELEASE REQUEST ACKNOWLEDGE
	S-NODE RELEASE REJECT

	S-NG-RAN node initiated S-NG-RAN node Release
	S-NODE RELEASE REQUIRED
	S-NODE RELEASE CONFIRM
	

	Xn Setup 
	XN SETUP REQUEST
	XN SETUP RESPONSE
	XN SETUP FAILURE

	NG-RAN node Configuration Update
	NG-RAN NODE CONFIGURATION UPDATE
	NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE
	NG-RAN NODE CONFIGURATION UPDATE FAILURE

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE

	Reset
	RESET REQUEST
	RESET RESPONSE
	

	Xn Removal
	Xn REMOVAL REQUEST
	Xn REMOVAL RESPONSE
	Xn REMOVAL FAILURE

	E-UTRA - NR Cell Resource Coordination
	E-UTRA - NR CELL RESOURCE COORDINATION REQUEST
	E-UTRA - NR CELL RESOURCE COORDINATION RESPONSE
	

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	Handover Cancel
	HANDOVER CANCEL

	SN Status Transfer
	SN STATUS TRANSFER

	RAN Paging
	RAN PAGING

	Xn-U Address Indication
	XN-U ADDRESS INDICATION

	S-NG-RAN node Reconfiguration Completion
	S-NODE RECONFIGURATION COMPLETE

	S-NG-RAN node Counter Check
	S-NODE COUNTER CHECK REQUEST

	UE Context Release
	UE CONTEXT RELEASE

	RRC Transfer
	RRC TRANSFER

	Error Indication
	ERROR INDICATION

	Notification Control Indication
	NOTIFICATION CONTROL INDICATION

	Activity Notification
	ACTIVITY NOTIFICATION

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT

	Resource Status Reporting
	RESOURCE STATUS UPDATE


============ End of 1st change ==============

============ Start of 2nd change ==============

8.4.xx
Resource Status Reporting Initiation

8.4.xx.1
General

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.

8.4.xx.2
Successful Operation
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Figure 8.4.xx.2-1: Resource Status Reporting Initiation, successful operation

The procedure is initiated with a RESOURCE STATUS REQUEST message sent from NG-RAN node1 to NG-RAN node2. 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

-
if supported, stop cell measurements and terminate the reporting for cells indicated in the Cell To Report IE list, in case the Registration Request IE is set to "partial stop"; or

-
if supported, add cells indicated in the Cell To Report IE list to the measurements initiated before for the given measurement IDs, in case the Registration Request IE is set to "add".

If the NG-RAN node2 received a RESOURCE STATUS REQUEST message, which includes the Registration Request IE set to "stop", the Cell To Report IE list shall be ignored.

If the Registration Request IE is set to "start" then the Report Characteristics IE shall be included in RESOURCE STATUS REQUEST message. The NG-RAN node2 shall ignore the Report Characteristics IE, if the Registration Request IE is not set to "start".

The Report Characteristics IE indicates the type of objects NG-RAN node2 shall perform measurements on. For each cell, the 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;

-
the TNL Load Indicator IE, if the second bit, "TNL Load Ind Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;

-
the Hardware Load Indicator IE, if the third bit, "HW Load Ind Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;

-
the Composite Available Capacity Group IE, if the fourth bit, "Composite Available Capacity Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1. If 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;

-
the Beam Status IE, if the fifth bit, " Beam Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-
the RSRP Measurement Report List IE, if the sixth bit, "RSRP Measurement Report Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;

-
the CSI Report IE, if the seventh bit, "CSI Report Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1.
- 
the RRC Status IE, if the eighth bit, "RRC Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1.
If the Reporting Periodicity IE is included in the RESOURCE STATUS REQUEST message, NG-RAN node2 shall use its value as the time interval between two subsequent RESOURCE STATUS UPDATE messages that include the Radio Resource Status IE, TNL Load Indicator IE, Hardware Load Indicator IE, Composite Available Capacity Group IE, Beam Status IE or RRC Status IE.

If the Reporting Periodicity of RSRP Measurement Report IE is included in the RESOURCE STATUS REQUEST message, NG-RAN node2 shall use its value as the minimum time interval between two subsequent RESOURCE STATUS UPDATE messages that include the RSRP Measurement Report List IE.

If the Reporting Periodicity of CSI Report IE is included in the RESOURCE STATUS REQUEST message, NG-RAN node2 shall use its value as the minimum time interval between two subsequent RESOURCE STATUS UPDATE messages that include the CSI Report IE.

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.

If NG-RAN node2 is capable to provide some but not all of the requested resource status information and the Partial Success Indicator IE is present in the RESOURCE STATUS REQUEST message, it shall initiate the measurement for the admitted measurement objects and include the Measurement Initiation Result IE in the RESOURCE STATUS RESPONSE message.

8.4.xx.3
Unsuccessful Operation
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Figure 8.4.xx.3-1: Resource Status Reporting Initiation, unsuccessful operation

If none of the requested measurements can be initiated, NG-RAN node2 shall send a RESOURCE STATUS FAILURE message. The Cause IE shall be set to an appropriate value e.g. "Measurement Temporarily not Available" or "Measurement not Supported For The Object" for each requested measurement object. The NG-RAN node may use the Complete Failure Cause Information IE to enhance the failure cause information per measurement in the RESOURCE STATUS FAILURE message.

8.4.xx.4
Abnormal Conditions

If the initiating NG-RAN node1 does not receive either RESOURCE STATUS RESPONSE message or RESOURCE STATUS FAILURE message, the NG-RAN node1 may reinitiate the Resource Status Reporting Initiation procedure towards the same NG-RAN node, provided that the content of the new RESOURCE STATUS REQUEST message is identical to the content of the previously unacknowledged RESOURCE STATUS REQUEST message.

If the initiating NG-RAN node1 receives the RESOURCE STATUS RESPONSE message including the Measurement Initiation Result IE containing no admitted measurements, the NG-RAN node1 shall consider the procedure as failed.

If the Report Characteristics IE bitmap is set to "0" (all bits are set to "0") in the RESOURCE STATUS REQUEST message then NG-RAN node2 shall initiate a RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "ReportCharacteristicsEmpty".

If the Reporting Periodicity IE value is not specified when at least one of the bits of the Report Characteristics IE, for which semantics is specified, other than the sixth or seventh bit, is set to 1 then NG-RAN node2 shall initiate a RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "NoReportPeriodicity".

If the Reporting Periodicity of RSRP Measurement Report IE value is not specified when the sixth bit of the Report Characteristics IE is set to 1, then NG-RAN node2 shall initiate the RESOURCE STATUS FAILURE message and the cause shall be set to appropriate value e.g. "NoReportPeriodicity".

If the Reporting Periodicity of CSI Report IE value is not specified when the seventh bit of the Report Characteristics IE is set to 1, then NG-RAN node2 shall initiate the RESOURCE STATUS FAILURE message and the cause shall be set to appropriate value e.g. "NoReportPeriodicity".

If the NG-RAN node2 received a RESOURCE STATUS REQUEST message which includes the Registration Request IE set to "start" and the NG-RAN node1Measurement ID IE corresponding to an existing on-going load measurement reporting, then NG-RAN node2 shall initiate a RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "ExistingMeasurementID".

If the Registration Request IE is set to "stop", "partial stop" or "add" and the RESOURCE STATUS REQUEST message does not contain NG-RAN node2 Measurement ID IE, NG-RAN node2 shall consider the procedure as failed and respond with the RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "Unknown NG-RAN node Measurement ID".

If the Registration Request IE is set to "partial stop" and the Cell To Report IE contains cells that have not been initiated for the reporting before, NG-RAN node2 shall consider the procedure as failed and respond with the RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "Cell not Available". If the Registration Request IE is set to "add" and the Cell To Report IE contains cells that have been initiated for the reporting before, NG-RAN node2 shall consider the procedure as failed and respond with the RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "Cell not Available".

8.4.xx
Resource Status Reporting

8.4.xx.1
General

This procedure is initiated by NG-RAN node2 to report the result of measurements admitted by NG-RAN node2 following a successful Resource Status Reporting Initiation procedure.

The procedure uses non UE-associated signalling.

8.4.xx.2
Successful Operation
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Figure 8.4.xx.2-1: Resource Status Reporting, successful operation

The NG-RAN node2 shall report the results of the admitted measurements in RESOURCE STATUS UPDATE message. The admitted measurements are the measurements that were successfully initiated during the preceding Resource Status Reporting Initiation procedure, and thus not reported in the Measurement Failed Report Characteristics IE for the concerned cell in the RESOURCE STATUS RESPONSE message.

If the NG-RAN node1 receives the RESOURCE STATUS UPDATE message which includes the UE ID IE in the RSRP Measurement Report List IE, the NG-RAN node1 may use the UE ID IE to link the associated RSRP measurement report with other measurement results (e.g. CSI reports, RSRP measurement reports) of the same UE.

If the CSI Report IE including the CSI Process Configuration Index IE is received, NG-RAN node1 shall interpret this IE as an index identifying one of the CSI process configurations that can be configured for all UEs within the cell where the CSI measurements were collected. For all UEs within the cell, the maximum number of CSI process configurations is given by the maximum value of the CSI Process Configuration Index IE.

If the NG-RAN node1 receives the RESOURCE STATUS UPDATE message, which includes the Cell Reporting Indicator IE set to "stop request" in one or more items of the Cell Measurement Result IE, the NG-RAN node1 should initialise the Resource Status Reporting Initiation procedure to remove all or some of the corresponding cells from the measurement.

8.4.xx.3
Unsuccessful Operation

Not applicable.

8.4.xx.4
Abnormal Conditions

Not applicable.

============ End of 2nd change ==============

============ Start of 3rd change ==============

9.1.3.xx
RESOURCE STATUS REQUEST
This message is sent by a NG-RAN node1 to neighbouring 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-ifRegistrationRequestStoporPartialStoporAdd
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop,

…, partial stop, add)
	Type of request for which the resource status is required.
	YES
	reject

	Report Characteristics
	O
	
	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 load Ind Periodic,

Third Bit = HW Load Ind Periodic,

Fourth Bit = Composite Available Capacity Periodic, this bit should be set to 1 if at least one of the First, Second, Third or Fifth bits is set to 1,

Fifth Bit = Beam Periodic,

Sixth Bit = RSRP Measurement Report Periodic,

Seventh Bit = CSI Report Periodic, 
Eighth Bit = RRC Periodic.

Other bits shall be ignored by the NG-RAN node2.
	YES
	reject

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

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RAN node>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	NR CGI

9.2.2.7
	
	–
	

	Reporting Periodicity
	O
	
	ENUMERATED(1000ms, 2000ms, 5000ms,10000ms, …)
	Periodicity that can be used for reporting of PRB Periodic, TNL Load Ind Periodic, HW Load Ind Periodic, Composite Available Capacity Periodic, Beam Periodic, or RRC Periodic.
	YES
	ignore

	Partial Success Indicator
	O
	
	ENUMERATED(partial success allowed, ...)
	Included if partial success is allowed
	YES
	ignore

	Reporting Periodicity of RSRP Measurement Report
	O
	
	ENUMERATED(120ms, 240ms, 480ms, 640ms, ...)
	Periodicity that can be used for the reporting of RSRP Measurement Report Periodic.
	YES
	ignore

	Reporting Periodicity of CSI Report
	O
	
	ENUMERATED(5ms, 10ms, 20ms, 40ms, 80ms, ...)
	Periodicity that can be used for the reporting of CSI Report Periodic.
	YES
	ignore


	Range bound
	Explanation

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


	Condition
	Explanation

	ifRegistrationRequestStoporPartialStoporAdd
	This IE shall be present if the Registration Request IE is set to the value "stop", "partial stop" or "add".


9.1.3.xx
RESOURCE STATUS RESPONSE
This message is sent by the NG-RAN node2 to indicate that the requested measurement, for all or for a subset of the measurement objects included in the measurement is successfully initiated.

Direction: NG-RAN node2 ( NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

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

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

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	Measurement Initiation Result
	
	0..1
	
	List of all cells in which measurement objects were requested, included when indicating partial success
	YES
	ignore

	>Measurement Initiation Result Item
	
	1 .. <maxnoofCellsinNG-RAN node>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	NR CGI

9.2.2.7
	
	–
	

	>>Measurement Failure Cause List
	
	0..1
	
	Indicates that NG-RAN node2 could not initiate the measurement for at least one of the requested measurement objects in the cell
	–
	

	>>>Measurement Failure Cause Item
	
	1 .. <maxFailedMeasObjects>
	
	
	EACH
	ignore

	>>>>Measurement Failed Report Characteristics
	M
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object that failed to be initiated in the NG-RAN node2. First Bit = PRB Periodic,

Second Bit = TNL load Ind Periodic,

Third Bit = HW Load Ind Periodic,

Fourth Bit = Composite Available Capacity Periodic,

Fifth Bit = Beam Periodic,

Sixth Bit = RSRP Measurement Report Periodic,

Seventh Bit = CSI Report Periodic,

Eighth Bit = RRC Periodic.
Other bits shall be ignored by the NG-RAN node1.
	–
	

	>>>>Cause
	M
	
	9.2.3.2
	Failure cause for measurement objects for which the measurement cannot be initiated
	–
	


	Range bound
	Explanation

	maxFailedMeasObjects
	Maximum number of measurement objects that can fail per measurement. Value is 32.

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


9.1.3.xx
RESOURCE STATUS FAILURE
This message is sent by the NG-RAN node2 to indicate that for none of the requested measurement objects the measurement can be initiated.

Direction: NG-RAN node2 ( NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

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

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

	Cause
	M
	
	9.2.3.2
	Ignored by the receiver when the Complete Failure Cause Information IE is included
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	Complete Failure Cause Information
	
	0..1
	
	Complete list of failure causes for all requested cells
	YES
	ignore

	>Complete Failure Cause Information Item
	
	1 .. <maxnoofCellsinNG-RAN node>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	NR CGI

9.2.2.7
	
	–
	

	>>Measurement Failure Cause List
	
	1
	
	
	–
	

	>>>Measurement Failure Cause Item
	
	1 .. <maxFailedMeasObjects>
	
	
	EACH
	ignore

	>>>>Measurement Failed Report Characteristics
	M
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object that failed to be initiated in the NG-RAN node2. First Bit = PRB Periodic,

Second Bit = TNL load Ind Periodic,

Third Bit = HW Load Ind Periodic,

Fourth Bit = Composite Available Capacity Periodic,

Fifth Bit = ABS Status Periodic,

Sixth Bit = RSRP Measurement Report Periodic,

Seventh Bit = CSI Report Periodic.

Other bits shall be ignored by the NG-RAN node1.
	–
	

	>>>>Cause
	M
	
	9.2.3.2
	Failure cause for measurements that cannot be initiated
	–
	


	Range bound
	Explanation

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

	maxFailedMeasObjects
	Max number of measurement objects that can fail per measurement. Value is 32.


9.1.3.xx
RESOURCE STATUS UPDATE

This message is sent by NG-RAN node2 to neighbouring 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-RAN node>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	NR CGI

9.2.2.7
	
	
	

	>>Radio Resource Status
	O
	
	9.2.3.xx
	
	
	

	>>TNL Load Indicator
	O
	
	9.2.3.xx
	
	
	

	>>Hardware Load Indicator
	O
	
	9.2.3.xx
	
	
	

	>>Composite Available Capacity Group
	O
	
	9.2.3.xx
	
	YES
	ignore

	>>Beam Status
	O
	
	9.2.3.xx
	
	YES
	ignore

	>>RSRP Measurement Report List
	O
	
	9.2.3.xx
	
	YES
	ignore

	>>CSI Report
	O
	
	Editor's note
	
	YES
	ignore

	>>RRC Status
	O
	
	9.2.3.xx
	
	YES
	ignore

	>>Cell Reporting Indicator
	O
	
	ENUMERATED(stop request, ...)
	
	YES
	ignore


	Range bound
	Explanation

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


Editor's note:
The IE depends on RAN2’s decisions.
============ End of 3rd change ==============
============ Start of 4th change ==============

9.2.3.xx
Hardware Load Indicator

The Hardware Load Indicator IE indicates the status of the Hardware Load experienced by the cell.

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

	DL Hardware Load Indicator
	M
	
	Load Indicator

9.2.3.xx
	

	UL Hardware Load Indicator
	M
	
	Load Indicator

9.2.3.xx
	

	DL CU-CP Hardware Load Indicator
	O
	
	Load Indicator

9.2.3.xx
	

	UL CU-CP Hardware Load Indicator
	O
	
	Load Indicator

9.2.3.xx
	

	DL CU-UP Hardware Load Indicator
	O
	
	Load Indicator

9.2.3.xx
	

	UL CU-UP Hardware Load Indicator
	O
	
	Load Indicator

9.2.3.xx
	

	DL CU Hardware Load Indicator
	O
	
	Load Indicator

9.2.3.xx
	

	UL CU Hardware Load Indicator
	O
	
	Load Indicator

9.2.3.xx
	


9.2.3.xx
TNL Load Indicator

The TNL Load Indicator IE indicates the status of the Transport Network Load experienced by the cell.

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

	DL NG TNL Load Indicator
	M
	
	Load Indicator

9.2.3.xx
	

	UL NG TNL Load Indicator
	M
	
	Load Indicator

9.2.3.xx
	

	DL XN TNL Load Indicator
	O
	
	Load Indicator

9.2.3.xx
	

	UL XN TNL Load Indicator
	O
	
	Load Indicator

9.2.3.xx
	


9.2.3.xx
Load Indicator

The Load Indicator IE indicates the status of Load.

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

	Load Indicator
	M
	
	ENUMERATED (LowLoad,

MediumLoad, HighLoad, Overload, ...)
	


9.2.3.xx
Radio Resource Status

The Radio Resource Status IE indicates the usage of the PRBs for all traffic in Downlink and Uplink (TS xx.xxx) and the usage of PDCCH CCEs for Downlink and Uplink scheduling.

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

	DL GBR PRB usage
	M
	
	INTEGER (0..100)
	

	UL GBR PRB usage
	M
	
	INTEGER (0..100)
	

	DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	

	UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	

	DL Total PRB usage
	M
	
	INTEGER (0..100)
	

	UL Total PRB usage
	M
	
	INTEGER (0..100)
	

	DL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	

	UL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	

	SUL PRB usage
	O
	
	INTEGER (0..100)
	

	Slice PRB usage
	
	0..1
	
	

	> Slice PRB usage Item
	
	1 .. <maxnoofSliceItems>
	
	

	>> S-NSSAI
	M
	
	9.2.3.21
	

	>> Slice PRB usage
	M
	
	INTEGER (0..100)
	

	Band PRB usage
	
	0..1
	
	

	> Band PRB usage Item
	
	1 .. <maxnoofNRCellBands>
	
	

	>> NR Frequency Band
	M
	
	INTEGER (1.. 1024, ...)
	Primary NR Operating Band as defined in TS 38.104 [24], section 5.4.2.3.

The value 1 corresponds e n1, value 2 corresponds to NR operating band n2, etc.

	>> Band PRB usage
	M
	
	INTEGER (0..100)
	


9.2.3.xx
Beam Status
The Beam Status IE indicates the status of beams in the cell.

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

	Beam Status
	
	1 .. <maxNrofSSBs>
	
	

	> SSB index
	M
	
	INTEGER (1.. 64, ...)
	

	> SSB PRB usage
	M
	
	INTEGER (0..100)
	

	> Composite Available Capacity
	M
	
	Composite Available Capacity 9.2.3.xx
	


	Range bound
	Explanation

	maxNrofSSBs
	Maximum no. SSBs. Value is 64.


9.2.3.xx
Composite Available Capacity Group

The Composite Available Capacity Group IE indicates the overall available resource level 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 9.2.3.xx
	For the Downlink 
	-
	

	Composite Available Capacity Uplink
	M
	
	Composite Available Capacity 9.2.3.xx
	For the Uplink 
	-
	


9.2.3.xx
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
	Criticality
	Assigned Criticality

	Cell Capacity Class Value
	O
	
	9.2.3.xx
	
	-
	

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


9.2.3.xx
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
	Criticality
	Assigned Criticality

	Cell 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.
	-
	


9.2.3.xx
Capacity Value

The Capacity Value IE indicates the amount of resources 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
	Criticality
	Assigned Criticality

	Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 shall indicate no available capacity, and 100 shall indicate maximum available capacity . Capacity Value should be measured on a linear scale.
	-
	


9.2.3.xx
RSRP Measurement Report List

This IE provides RSRP measurement reports of UEs served by the sending NG-RAN node.

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

	RSRP Measurement Report Item
	
	1 .. <maxUEReport>
	
	

	>RSRP Measurement Result
	
	1 .. <maxCellReport>
	
	

	>>RSRP Cell ID
	M
	
	NR CGI

9.2.2.7
	ID of the cell on which the RSRP is measured.

	>>RSRP Measured
	M
	
	INTEGER (0..97, ...)
	Measured RSRP.

Defined in TS 38.331 [10].

	>UE ID
	O
	
	BIT STRING (SIZE(16))
	ID assigned by NG-RAN node2 for the UE.


	Range bound
	Explanation

	maxUEReport
	Maximum number of UE measurement reports. Value is 128.

	maxCellReport
	Maximum number of reported cells. The value is 9.


9.2.3.xx
RRC Status
The RRC Status IE indicates the status of RRC connections.

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

	RRC connection Number
	M
	
	Editor's note
	


Editor's note:
FFS.
============ End of 4th change ==============
============ Start of 5th change ==============

9.2.3.2
Cause

The purpose of the Cause IE is to indicate the reason for a particular event for the XnAP protocol.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(

Cell not Available,

Handover Desirable for Radio Reasons,

Handover Target not Allowed,

Invalid AMF Set ID,

No Radio Resources Available in Target Cell,

Partial Handover,

Reduce Load in Serving Cell,

Resource Optimisation Handover,

Time Critical Handover,

TXnRELOCoverall Expiry,

TXnRELOCprep Expiry,

Unknown GUAMI ID,

Unknown Local NG-RAN node UE XnAP ID,

Inconsistent Remote NG-RAN node UE XnAP ID,

Encryption And/Or Integrity Protection Algorithms Not Supported,

Protection Algorithms Not Supported,

Multiple PDU Session ID Instances,

Unknown PDU Session ID,

Unknown QoS Flow ID,

Multiple QoS Flow ID Instances,

Switch Off Ongoing,

Not supported 5QI value,

TXnDCoverall Expiry,

TXnDCprep Expiry,

Action Desirable for Radio Reasons,

Reduce Load,

Resource Optimisation,

Time Critical action,

Target not Allowed,

No Radio Resources Available,

Invalid QoS combination,

Encryption Algorithms Not Supported,

Procedure cancelled,

RRM purpose,

Improve User Bit Rate,

User Inactivity,

Radio Connection With UE Lost,

Failure in the Radio Interface Procedure,

Bearer Option not Supported,

UP integrity protection not possible, UP confidentiality protection not possible,
Resources not available for the slice(s),
UE Maximum integrity protected data rate reason,

CP Integrity Protection Failure,
UP Integrity Protection Failure,
Slice(s) not supported by NG-RAN,
MN Mobility,

SN Mobility,

Count reaches max value,

Unknown Old NG-RAN node UE XnAP ID,

PDCP Overload,
DRB ID not available,
Unspecified,

…,

UE Context ID not known, Non-relocation of context, ReportCharacteristicsEmpty,
NoReportPeriodicity,
Unknown NG-RAN node Measurement ID,
ExistingMeasurementID,
Measurement Temporarily not Available,

Measurement not supported for the object)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Transport Resource Unavailable,

Unspecified,
…)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,

Semantic Error,

Abstract Syntax Error (Falsely Constructed Message), Unspecified, …)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control Processing Overload,
Hardware Failure,

O&M Intervention,

Not enough User Plane Processing Resources,

Unspecified, …)
	


The meaning of the different cause values is specified in the following table. In general, “not supported” cause values indicate that the related capability is missing. On the other hand, “not available” cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.

	Radio Network Layer cause
	Meaning

	Cell not Available
	The concerned cell is not available.

	Handover Desirable for Radio Reasons
	The reason for requesting handover is radio related.

	Handover Target not Allowed
	Handover to the indicated target cell is not allowed for the UE in question.

	Invalid AMF Set ID
	The target NG-RAN node doesn’t belong to the same AMF Set of the source NG-RAN node, i.e. NG handovers should be attempted instead.

	No Radio Resources Available in Target Cell
	The target cell doesn’t have sufficient radio resources available.

	Partial Handover
	Provides a reason for the handover cancellation. The target NG-RAN node did not admit all PDU Sessions included in the HANDOVER REQUEST and the source NG-RAN node estimated service continuity for the UE would be better by not proceeding with handover towards this particular target NG-RAN node.

	Reduce Load in Serving Cell
	Load in serving cell needs to be reduced. When applied to handover preparation, it indicates the handover is triggered due to load balancing.

	Resource Optimisation Handover
	The reason for requesting handover is to improve the load distribution with the neighbour cells.

	Time Critical Handover
	Handover is requested for time critical reason i.e. this cause value is reserved to represent all critical cases where the connection is likely to be dropped if handover is not performed.

	TXnRELOCoverall Expiry
	The reason for the action is expiry of timer TXnRELOCoverall.

	TXnRELOCprep Expiry
	Handover Preparation procedure is cancelled when timer TXnRELOCprep expires.

	Unknown GUAMI ID
	The target NG-RAN node belongs to the same AMF Set of the source NG-RAN node and recognizes the AMF Set ID. However, the GUAMI value is unknown to the target NG-RAN node.

	Unknown Local NG-RAN node UE XnAP ID 
	The action failed because the receiving NG-RAN node does not recognise the local NG-RAN node UE XnAP ID.

	Inconsistent Remote NG-RAN node UE XnAP ID
	The action failed because the receiving NG-RAN node considers that the received remote NG-RAN node UE XnAP ID is inconsistent..

	Encryption And/Or Integrity Protection Algorithms Not Supported
	The target NG-RAN node is unable to support any of the encryption and/or integrity protection algorithms supported by the UE.

	Multiple PDU Session ID Instances
	The action failed because multiple instances of the same PDU Session had been provided to the NG-RAN node.

	Unknown PDU Session ID
	The action failed because the PDU Session ID is unknown in the NG-RAN node.

	Unknown QoS Flow ID
	The action failed because the QoS Flow ID is unknown in the NG-RAN node.

	Multiple QoS Flow ID Instances
	The action failed because multiple instances of the same QoS flow had been provided to the NG-RAN node.

	Switch Off Ongoing
	The reason for the action is an ongoing switch off i.e. the concerned cell will be switched off after offloading and not be available. It aides the receiving NG-RAN node in taking subsequent actions, e.g. selecting the target cell for subsequent handovers. 

	Not supported 5QI value
	The action failed because the requested 5QI is not supported.

	TXnDCoverall Expiry
	The reason for the action is expiry of timer TXnDCoverall.

	TXnDCprep Expiry
	The reason for the action is expiry of timer TXnDCprep

	Action Desirable for Radio Reasons
	The reason for requesting the action is radio related.
In the current version of this specification applicable for Dual Connectivity only.

	Reduce Load
	Load in the cell(group) served by the requesting node needs to be reduced.
In the current version of this specification applicable for Dual Connectivity only.

	Resource Optimisation
	The reason for requesting this action is to improve the load distribution with the neighbour cells.
In the current version of this specification applicable for Dual Connectivity only.

	Time Critical action
	The action is requested for time critical reason i.e. this cause value is reserved to represent all critical cases where radio resources are likely to be dropped if the requested action is not performed.
In the current version of this specification applicable for Dual Connectivity only.

	Target not Allowed
	Requested action towards the indicated target cell is not allowed for the UE in question.

In the current version of this specification applicable for Dual Connectivity only.

	No Radio Resources Available
	The cell(s) in the requested node don’t have sufficient radio resources available.

In the current version of this specification applicable for Dual Connectivity only.

	Invalid QoS combination
	The action was failed because of invalid QoS combination.

In the current version of this specification applicable for Dual Connectivity only.

	Encryption Algorithms Not Supported
	The requested NG-RAN node is unable to support any of the encryption algorithms supported by the UE.
In the current version of this specification applicable for Dual Connectivity only.

	Procedure cancelled
	The sending node cancelled the procedure due to other urgent actions to be performed.

In the current version of this specification applicable for Dual Connectivity only.

	RRM purpose
	The procedure is initiated due to node internal RRM purposes.

In the current version of this specification applicable for Dual Connectivity only.

	Improve User Bit Rate
	The reason for requesting this action is to improve the user bit rate.

In the current version of this specification applicable for Dual Connectivity only.

	User Inactivity
	The action is requested due to user inactivity on all PDU Sessions. The action may be performed on several levels: 
-
on UE Context level, if NG is requested to be released in order to optimise the radio resources; or S-NG-RAN node didn’t see activity on the PDU session recently.
-
on PDU Session Resource or DRB or QoS flow level, e.g. if Activity Notification indicate lack of activity
In the current version of this specification applicable for Dual Connectivity only.

	Radio Connection With UE Lost
	The action is requested due to losing the radio connection to the UE.

In the current version of this specification applicable for Dual Connectivity only.

	Failure in the Radio Interface Procedure
	Radio interface procedure has failed.

In the current version of this specification applicable for Dual Connectivity only.

	Bearer Option not Supported
	The requested bearer option is not supported by the sending node.

In the current version of this specification applicable for Dual Connectivity only.

	UP integrity protection not possible
	The PDU session cannot be accepted according to the required user plane integrity protection policy.

	UP confidentiality protection not possible
	The PDU session cannot be accepted according to the required user plane confidentiality protection policy.

	Resources not available for the slice(s)
	The requested resources are not available for the slice(s).

	UE Maximum integrity protected data rate reason
	The request is not accepted in order to comply with the maximum data rate for integrity protection supported by the UE.

	CP Integrity Protection Failure
	The request is not accepted due to failed control plane integrity protection. 

	UP Integrity Protection Failure
	The procedure is initiated because the SN (hosting node) detected an Integrity Protection failure in the UL PDU coming from the MN. 

	Slice(s) not supported by NG-RAN
	The failure is due to slice(s) not supported by the NG-RAN node.

	MN Mobility
	The procedure is initiated due to relocation of the M-NG-RAN node UE context.

	SN Mobility
	The procedure is initiated due to relocation of the S-NG-RAN node UE context.

	Count reaches max value,
	Indicates the PDCP COUNT for UL or DL reached the max value and the bearer may be released.

	Unknown Old NG-RAN node UE XnAP ID
	The action failed because the Old NG-RAN node UE XnAP ID or the S-NG-RAN node UE XnAP ID is unknown. 

	PDCP Overload
	The procedure is initiated due to PDCP resource limitation.

	DRB ID not available
	The action failed because the M-NG-RAN node is not able to provide additional DRB IDs to the S-NG-RAN node.

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	UE Context ID not known
	The context retrieval procedure cannot be performed because the UE context cannot be identified.

	Non-relocation of context
	The context retrieval procedure is not performed because the old RAN node has decided not to relocate the UE context.

	ReportCharacteristicsEmpty
	The action failed because there is no characteristic reported.

	NoReportPeriodicity
	The action failed because the periodicity is not defined.

	ExistingMeasurementID
	The action failed because measurement-ID is already used.

	Unknown NG-RAN node Measurement ID
	The action failed because some NG-RAN node Measurement-ID is unknown.

	Measurement Temporarily not Available
	The NG-RAN node can temporarily not provide the requested measurement object.

	Measurement not Supported For The Object
	At least one of the concerned cell(s) does not support the requested measurement.


	Transport Layer cause
	Meaning

	Unspecified
	Sent when none of the above cause values applies but still the cause is Transport Network Layer related.


	NAS cause
	Meaning

	Unspecified
	Sent when none of the above cause values applies but still the cause is NAS related.


	Protocol cause
	Meaning

	Transfer Syntax Error
	The received message included a transfer syntax error.

	Abstract Syntax Error (Reject)
	The received message included an abstract syntax error and the concerning criticality indicated “reject”.

	Abstract Syntax Error (Ignore And Notify)
	The received message included an abstract syntax error and the concerning criticality indicated “ignore and notify”.

	Message Not Compatible With Receiver State
	The received message was not compatible with the receiver state.

	Semantic Error
	The received message included a semantic error.

	Abstract Syntax Error (Falsely Constructed Message)
	The received message contained IEs or IE groups in wrong order or with too many occurrences.

	Unspecified
	Sent when none of the above cause values applies but still the cause is Protocol related.


	Miscellaneous cause
	Meaning

	Control Processing Overload
	NG-RAN node control processing overload.

	Hardware Failure
	NG-RAN node hardware failure.

	Not enough User Plane Processing Resources
	NG-RAN node has insufficient user plane processing resources available.

	O&M Intervention
	Operation and Maintenance intervention related to NG-RAN node equipment.

	Unspecified
	Sent when none of the above cause values applies and the cause is not related to any of the categories Radio Network Layer, Transport Network Layer or Protocol.


============ End of 5th change ==============
// **************************** end of proposal ****************************
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