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Beginning of Text Proposal to TS 38.463
[bookmark: _Toc517378471]
8.x.y	Resource Status Reporting Initiation
[bookmark: _Toc478169833]8.x.y.1	General
This procedure is used by gNB-CU-CP to request the reporting of load measurements to gNB-CU-UP.
The procedure uses non UE-associated signalling.
[bookmark: _Toc478169834]8.x.y.2	Successful Operation


Figure 8.x.y.2-1: Resource Status Reporting Initiation, successful operation
The procedure is initiated with a RESOURCE STATUS REQUEST message sent from gNB-CU-CP to gNB-CU-UP. Upon receipt, gNB-CU-UP:
-	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 slices measurements and terminate the reporting in case the Registration Request IE is set to “stop"; or
-	if supported, stop slice measurements and terminate the reporting for slices indicated in the Slice To Report IE list, in case the Registration Request IE is set to "partial stop"; or
-	if supported, add slices indicated in the Slice 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 gNB-CU-UP received a RESOURCE STATUS REQUEST message, which includes the Registration Request IE set to "stop", the Slice 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 gNB-DU 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 gNB-CU-UP shall perform measurements on. The gNB-CU-UP shall include in the RESOURCE STATUS UPDATE message:
-	the gNB-CU-UP Capacity Utilization IE, if the first bit, “gNB-CU-UP Capacity Utilization” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1.;
- 	the DRB Available Capacity IE, if the second bit, “DRB Available Capacity” 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, gNB-CU-UP shall use its value as the time interval between two subsequent RESOURCE STATUS UPDATE messages.
If gNB-CU-UP is capable to provide all requested resource status information, it shall initiate the measurement as requested by gNB-CU-CP, and respond with the RESOURCE STATUS RESPONSE message.
If gNB-CU-UP 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.

[bookmark: _Toc478169835]8.x.y.3	Unsuccessful Operation



Figure 8.x.y.3-1: Resource Status Reporting Initiation, unsuccessful operation 
If none of the requested measurements can be initiated, gNB-CU-UP 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 gNB-CU-UP may use the Complete Failure Cause Information IE to enhance the failure cause information per measurement in the RESOURCE STATUS FAILURE message.
[bookmark: _Toc478169836]8.3.6.4	Abnormal Conditions
If the initiating gNB-CU-CP does not receive either RESOURCE STATUS RESPONSE message or RESOURCE STATUS FAILURE message, the gNB-CU-CP may reinitiate the Resource Status Reporting Initiation procedure towards the same gNB-CU-UP, 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 gNB-CU receives the RESOURCE STATUS RESPONSE message including the Measurement Initiation Result IE containing no admitted measurements, the gNB-CU-CP 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 gNB-CU-UP 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, then gNB-CU-UP shall initiate a RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "NoReportPeriodicity".
If the gNB-CU-UP received a RESOURCE STATUS REQUEST message which includes the Registration Request IE set to "start" and the gNB-CUCPMeasurement ID IE corresponding to an existing on-going load measurement reporting, then gNB-DU 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 gNB-CUUPMeasurement ID IE, gNB-CU-UP 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 Measurement ID".
If the Registration Request IE is set to "partial stop" and the Slice To Report IE contains slices that have not been initiated for the reporting before, gNB-DU shall consider the procedure as failed and respond with the RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "Slice not Available". If the Registration Request IE is set to "add" and the Slice To Report IE contains cells that have been initiated for the reporting before, gNB-DU shall consider the procedure as failed and respond with the RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "Slice not Available".
[bookmark: _Toc478169837]8.x.z	Resource Status Reporting
[bookmark: _Toc478169838]8.x.y.1	General
This procedure is initiated by gNB-CU-UP to report the result of measurements admitted by gNB-CU-UP following a successful Resource Status Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
[bookmark: _Toc478169839]8.x.z.2	Successful Operation



Figure 8.x.z.2-1: Resource Status Reporting, successful operation
The gNB-CU-UP 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 gNB-CU-CP receives the RESOURCE STATUS UPDATE message, which includes the Slice Reporting Indicator IE set to "stop request" in one or more items of the Slice Measurement Result IE, the gNB-CU should initialise the Resource Status Reporting Initiation procedure to remove all or some of the corresponding slices from the measurement.
[bookmark: _Toc478169840]8.x.z.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc478169841]8.x.z.4	Abnormal Conditions
Not applicable.

Next Text Proposal to TS 38.463

[bookmark: _Toc478169938]9.x.y.1	RESOURCE STATUS REQUEST
This message is sent by a gNB-CU-CP to a gNB-CU-UP to initiate the requested measurement according to the parameters given in the message. 
Direction: gNB-CU-CP  gNB-CU-UP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.53
	
	YES
	reject

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

	gNB-CU-UP Measurement ID
	C-ifRegistrationRequestStoporPartialStoporAdd
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	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 gNB-DU is requested to report.
First Bit = gNB-CU-UP Capacity Utilization,
Second Bit = DRB Available Capacity.
Other bits shall be ignored by the gNB-CU-UP.
	YES
	reject

	Slice To Report List
	
	1
	
	S-NSSAI list to which the request applies. 
	YES
	ignore

	>Slice To Report Item
	
	1 .. < maxnoofSliceItems>
	
	
	EACH
	ignore

	>>S-NSSAI
	M
	
	S-NSSAI
9.3.1.38
	
	
	

	Reporting Periodicity
	O
	
	ENUMERATED (1000ms, 2000ms, 5000ms, 10000ms, 20000ms, 30000ms, 40000ms, 50000ms, 60000ms, 70000ms, 80000ms, 90000ms, 100000ms, 110000ms, 12000ms,  …)
	Periodicity that can be used for reporting.
	YES
	ignore

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



	Range bound
	Explanation

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024.



	Condition
	Explanation

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




[bookmark: _Toc478169939]9.x.y.2	RESOURCE STATUS RESPONSE
This message is sent by the gNB-CU-UP to indicate that the requested measurement, for all or for a subset of the measurement objects included in the measurement is successfully initiated.
Direction: gNB-CU-UP  gNB-CU-CP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.53
	
	YES
	reject

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

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

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

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

	>Measurement Initiation Result Item
	
	1 .. < maxnoofSliceItems>
	
	
	EACH
	ignore

	>>S-NSSAI
	M
	
	S-NSSAI
9.3.1.38
	
	
	

	>>Measurement Failure Cause List
	
	0..1
	
	Indicates that gNB-CU-UP could not initiate the measurement for at least one of the requested measurement objects
	–
	–

	>>>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 gNB-DU. 

Second Bit = DRB Available Capacity.
Other bits shall be ignored by the gNB-CU-CP.
	–
	–

	>>>>Cause
	M
	
	9.3.1.2
	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.

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024.




[bookmark: _Toc478169940]9.x.y.3	RESOURCE STATUS FAILURE
This message is sent by the gNB-DU to indicate that for none of the requested measurement objects the measurement can be initiated.
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
	reject

	Transaction ID
	M
	
	9.3.1.53
	
	YES
	reject

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

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

	Cause
	M
	
	9.3.1.2
	Ignored by the receiver when the Complete Failure Cause Information IE is included
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

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

	>Complete Failure Cause Information Item
	
	1 .. < maxnoofSliceItems>
	
	
	EACH
	ignore

	>>S-NSSAI
	M
	
	S-NSSAI
9.3.1.38
	
	
	

	>>>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 gNB-DU. 

Second Bit = DRB Available Capacity.
Other bits shall be ignored by the gNB-CU.
	–
	–

	>>>>>Cause
	M
	
	9.2.6
	Failure cause for measurements that cannot be initiated
	–
	–



	Range bound
	Explanation

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

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024.




[bookmark: _Toc478169941]9.x.y.4	RESOURCE STATUS UPDATE 
This message is sent by gNB-CU-UP to gNB-CU-CP to report the results of the requested measurements.
Direction: gNB-CU-UP  gNB-CU-CP.
	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
	
	9.3.1.53
	
	YES
	reject

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

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

	gNB-CU-UP Capacity Utilization
	O
	
	9.3.x1
	
	YES
	ignore

	Slice Measurement Result List
	
	1
	
	
	YES
	ignore

	>Slice Measurement Result List Item
	
	1 .. < maxnoofSliceItems>
	
	
	EACH
	ignore

	>>S-NSSAI
	M
	
	S-NSSAI
9.3.1.38
	
	
	

	>>DRB Available Capacity 
	O
	
	9.3.x2
	
	YES
	ignore

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



	Range bound
	Explanation

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024.
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[bookmark: _Toc478170021]9.3.x1	gNB-CU-UP Capacity Utilization
The gNB-CU-UP Capacity Utilization IE indicates the amount of resources used relative to the total gNB-CU-UP resources as defined by gNB-CU-UP Capacity IE. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	gNB-CU-UP Capacity Utilization
	O
	
	INTEGER (0..100)
	Linear indication of the current consumption of the gNB-CU-UP Capacity IE relative capacity




9.3.x2	DRB Available Capacity
The DRB Available Capacity IE indicates the amount of resources that are available relative to the total NR resource for GBR DRBs and Non-GBR DRBs that can be handled in the gNB-CU-UP.

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

	Non-GBR DRB Available Capacity
	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.

	GBR DRB Available Capacity
	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.
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[bookmark: _Toc5699530]9.3.1.2	Cause
The purpose of the Cause IE is to indicate the reason for a particular event for the E1AP 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
(Unspecified, 
Unknown or already allocated gNB-CU-CP UE E1AP ID, 
Unknown or already allocated gNB-CU-UP UE E1AP ID, 
Unknown or inconsistent pair of UE E1AP ID, 
Interaction with other procedure, 
PDCP Count Wrap Around, 
[bookmark: _Hlk516839740]Not supported QCI value,
Not supported 5QI value,
Encryption algorithms not supported, 
Integrity protection algorithms not supported,
UP integrity protection not possible, 
UP confidentiality protection not possible,
Multiple PDU Session ID Instances,
Unknown PDU Session ID,
Multiple QoS Flow ID Instances,
Unknown QoS Flow ID,
Multiple DRB ID Instances,
Unknown DRB ID,
Invalid QoS combination,
Procedure cancelled,
Normal release,
No radio resources available,
Action desirable for radio reasons,
Resources not available for the slice,
PDCP configuration not supported,
…,
UE DL maximum integrity protected data rate reason,
UP integrity protection failure, Release due to Pre-Emption, Slice not Available,  ReportCharacteristicsEmpty, NoReportPeriodicity, ExistingMeasurementID, Unknown Measurement ID, Measurement Temporarily not Available)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Unspecified, 
Transport Resource Unavailable, …)
	

	>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, Not enough User Plane Processing Resources,
Hardware Failure,
O&M Intervention,
Unspecified, …)
	



The meaning of the different cause values is described 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

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

	Unknown or already allocated gNB-CU-CP UE E1AP ID
	The action failed because the gNB-CU-CP UE E1AP ID is either unknown, or (for a first message received at the gNB-CU) is known and already allocated to an existing context.

	Unknown or already allocated gNB-CU-UP UE E1AP ID
	The action failed because the gNB-CU-UP UE E1AP ID is either unknown, or (for a first message received at the gNB-CU-UP) is known and already allocated to an existing context.

	Unknown or inconsistent pair of UE E1AP ID
	The action failed because both UE E1AP IDs are unknown, or are known but do not define a single UE context.

	Interaction with other procedure
	The action is due to an ongoing interaction with another procedure.

	PDCP COUNT wrap around
	PDCP COUNT approaches the maximum value.

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

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

	Encryption algorithms not supported 

	The gNB-CU-UP is unable to support the selected encryption algorithm for the UE.

	Integrity protection algorithms not supported
	The gNB-CU-UP is unable to support the selected integrity protection algorithm for the UE.

	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

	Multiple PDU Session ID Instances
	The action failed because multiple instances of the same PDU Session had been provided.

	Unknown PDU Session ID
	The action failed because the PDU Session ID is unknown.

	Multiple QoS Flow ID Instances
	The action failed because multiple instances of the same QoS flow had been provided.

	Unknown QoS Flow ID
	The action failed because the QoS Flow ID is unknow.

	Multiple DRB ID Instances
	The action failed because multiple instances of the same DRB had been provided.

	Unknown DRB ID
	The action failed because the DRB ID is unknow.

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

	Procedure cancelled

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

	Normal release

	The action is due to a normal release of the UE (e.g. because of mobility) and does not indicate an error.

	No radio resources available
	The requested node doesn’t have sufficient radio resources available.

	Action desirable for radio reasons
	The reason for requesting the action is radio related.

	Resources not available for the slice
	The requested resources are not available for the slice.

	PDCP configuration not supported,
	The gNB-CU-UP is unable to support the selected PDCP configuration for the UE.

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

	UP integrity protection failure
	The gNB-CU-UP detects an integrity protection failure in the UL PDU.

	Release due to Pre-Emption
	Release is initiated due to pre-emption.

	Slice not Available
	The concerned slice is not available.

	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 Measurement ID
	The action failed because some Measurement-ID is unknown.

	Measurement Temporarily not Available
	The gNB can temporarily not provide the requested measurement object.



	Transport Layer cause
	Meaning

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

	Transport Resource Unavailable
	The required transport resources are not available.



	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
	Control processing overload.

	Not Enough User Plane Processing Resources Available
	No enough resources are available related to user plane processing.

	Hardware Failure
	Action related to hardware failure.

	O&M Intervention
	The action is due to O&M intervention.

	Unspecified Failure
	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, NAS or Protocol.




[bookmark: _Toc517378813]
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