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7
Functions of X2AP

The X2AP protocol provides the following functions:

-
Mobility Management. This function allows the eNB to move the responsibility of a certain UE to another eNB. Forwarding of user plane data, Status Transfer and UE Context Release function are parts of the mobility management.

-
Dual Connectivity. This function allows the eNB to request another eNB to provide radio resources for a certain UE while keeping responsibility for that UE.

-
E-UTRA-NR Dual Connectivity. This function allows the eNB to request another en-gNB to provide radio resources for a certain UE while keeping responsibility for that UE.

-
Load Management. This function is used by eNBs to indicate resource status, overload and traffic load to each other.

-
Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.

-
Resetting the X2. This function is used to reset the X2 interface.
-
Setting up the X2. This function is used to exchange necessary data for the eNB or en-gNB for setup the X2 interface and implicitly perform an X2 Reset.

-
eNB Configuration Update. This function allows updating of application level data needed for two eNBs to interoperate correctly over the X2 interface.

-
Mobility Parameters Management. This function allows the eNB to coordinate adaptation of mobility parameter settings with a peer eNB.
-
Mobility Robustness Optimisation. This function allows reporting of information related to mobility failure events.
-
Energy Saving. This function allows decreasing energy consumption by enabling indication of cell activation/deactivation over the X2 interface.

-
X2 Release. This function allows an eNB to be aware that the signalling connection to a peer eNB is unavailable.

-
Message Transfer. This function allows indirect transport of X2AP messages to a peer eNB.

-
Registration. This function allows registration of eNB in case indirect transport of X2AP messages is supported.

-
Removing the X2. This function allows removing the signalling connection between two eNBs or between eNB and en-gNB in a controlled manner.

-
Inter-eNB UE Context Retrieval. This function allows retrieval of a UE context in case of resumption or re-establishment of an RRC connection.

-
Secondary RAT Data Usage Report. This function allows eNB to get the uplink and downlink data volumes for the Secondary RAT on a per E-RAB basis.

-
E-UTRA - NR Spectrum Sharing. This function allows uplink and downlink spectrum sharing between a number of E - UTRA and a number of NR cells with overlapping coverage.

-
EN-DC Configuration Transfer. This function supports en-gNB X2 TNL address discovery.
The mapping between the above functions and X2 EPs is shown in the table below.

Table 7-1: Mapping between X2AP functions and X2AP EPs

	Function
	Elementary Procedure(s)

	Mobility Management
	a) Handover Preparation
b) SN Status Transfer
c) UE Context Release

d) Handover Cancel

	Dual Connectivity
	a) SeNB Addition Preparation

b) SeNB Reconfiguration Completion

c) MeNB initiated SeNB Modification Preparation

d) SeNB initiated SeNB Modification

e) MeNB initiated SeNB Release

f) SeNB initiated SeNB Release

g) SeNB Counter Check

	E-UTRA-NR Dual Connectivity
	a) SgNB Addition Preparation

b) SgNB Reconfiguration Completion

c) MeNB initiated SgNB Modification Preparation

d) SgNB initiated SgNB Modification

e) SgNB change

f) MeNB initiated SgNB Release

g) SgNB initiated SgNB Release

h) SgNB Counter Check

i) RRC transfer

j) EN-DC X2 Setup

k) EN-DC Configuration Update

l) EN-DC Cell Activation

m) SgNB Activity Notification

n) EN-DC X2 Removal
o) gNB Status Indication
p) EN-DC Resource Status Reporting Initiation

q) EN-DC Resource Status Reporting

	Load Management
	a) Load Indication

b) Resource Status Reporting Initiation

c) Resource Status Reporting

	Reporting of General Error Situations
	Error Indication

	Resetting the X2
	Reset

	Setting up the X2
	X2 Setup

	eNB Configuration Update
	a) eNB Configuration Update

b) Cell Activation

	Mobility Parameters Management
	Mobility Settings Change

	Mobility Robustness Optimisation
	a) Radio Link Failure Indication

b) Handover Report

	Energy Saving
	a) eNB Configuration Update

b) Cell Activation

	X2 Release
	X2 Release

	Message Transfer Registration
	X2AP Message Transfer

	Removing the X2
	X2 Removal

	Inter-eNB UE Context Retrieval
	a) Retrieve UE Context

b) Data Forwarding Address Indication

	Secondary RAT Data Usage Report
	Secondary RAT Data Usage Report

	E-UTRA – NR Spectrum Sharing
	E-UTRA - NR Cell Resource Coordination

	EN-DC Configuration Transfer
	EN-DC Configuration Transfer


8
X2AP procedures

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

	Reset
	RESET REQUEST
	RESET RESPONSE
	

	X2 Setup 
	X2 SETUP REQUEST
	X2 SETUP RESPONSE
	X2 SETUP FAILURE

	eNB Configuration Update
	ENB CONFIGURATION UPDATE
	ENB CONFIGURATION UPDATE ACKNOWLEDGE
	ENB CONFIGURATION UPDATE FAILURE

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

	Mobility Settings Change
	MOBILITY CHANGE REQUEST
	MOBILITY CHANGE ACKNOWLEDGE
	MOBILITY CHANGE FAILURE

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE

	SeNB Addition Preparation
	SENB ADDITION REQUEST
	SENB ADDITION REQUEST ACKNOWLEDGE
	SENB ADDITION REQUEST REJECT

	MeNB initiated SeNB Modification Preparation
	SENB MODIFICATION REQUEST
	SENB MODIFICATION REQUEST ACKNOWLEDGE
	SENB MODIFICATION REQUEST REJECT

	SeNB initiated SeNB Modification
	SENB MODIFICATION REQUIRED
	SENB MODIFICATION CONFIRM
	SENB MODIFICATION REFUSE

	SeNB initiated SeNB Release
	SENB RELEASE REQUIRED
	SENB RELEASE CONFIRM
	

	X2 Removal
	X2 REMOVAL REQUEST
	X2 REMOVAL RESPONSE
	X2 REMOVAL FAILURE

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

	SgNB Addition Preparation
	SGNB ADDITION REQUEST
	SGNB ADDITION REQUEST ACKNOWLEDGE
	SGNB ADDITION REQUEST REJECT

	MeNB initiated SgNB Modification Preparation
	SGNB MODIFICATION REQUEST
	SGNB MODIFICATION REQUEST ACKNOWLEDGE
	SGNB MODIFICATION REQUEST REJECT

	SgNB initiated SgNB Modification
	SGNB MODIFICATION REQUIRED
	SGNB MODIFICATION CONFIRM
	SGNB MODIFICATION REFUSE

	SgNB change 
	SGNB CHANGE REQUIRED
	SGNB CHANGE CONFIRM
	SGNB CHANGE REFUSE

	MeNB initiated SgNB Release
	SGNB RELEASE REQUEST
	SGNB RELEASE REQUEST ACKNOWLEDGE
	SGNB RELEASE REQUEST REJECT

	SgNB initiated SgNB Release
	SGNB RELEASE REQUIRED
	SGNB RELEASE CONFIRM
	

	EN-DC X2 Setup 
	EN-DC X2 SETUP REQUEST
	EN-DC X2 SETUP RESPONSE
	EN-DC X2 SETUP FAILURE

	EN-DC Configuration Update
	EN-DC CONFIGURATION UPDATE
	EN-DC CONFIGURATION UPDATE ACKNOWLEDGE
	EN-DC CONFIGURATION UPDATE FAILURE

	EN-DC Cell Activation
	EN-DC CELL ACTIVATION REQUEST
	EN-DC CELL ACTIVATION RESPONSE
	EN-DC CELL ACTIVATION FAILURE

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

	EN-DC X2 Removal
	EN-DC X2 REMOVAL REQUEST
	EN-DC X2 REMOVAL RESPONSE
	EN-DC X2 REMOVAL FAILURE

	EN-DC Resource Status Reporting Initiation
	EN-DC RESOURCE STATUS REQUEST
	EN-DC RESOURCE STATUS RESPONSE
	EN-DC RESOURCE STATUS FAILURE


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	Load Indication
	LOAD INFORMATION

	Handover Cancel
	HANDOVER CANCEL

	SN Status Transfer
	SN STATUS TRANSFER

	UE Context Release
	UE CONTEXT RELEASE

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Error Indication
	ERROR INDICATION

	Radio Link Failure Indication
	RLF INDICATION

	Handover Report
	HANDOVER REPORT

	X2 Release
	X2 RELEASE

	X2AP Message Transfer
	X2AP MESSAGE TRANSFER

	SeNB Reconfiguration Completion
	SENB RECONFIGURATION COMPLETE

	MeNB initiated SeNB Release
	SENB RELEASE REQUEST

	SeNB Counter Check
	SENB COUNTER CHECK REQUEST

	SgNB Reconfiguration Completion
	SGNB RECONFIGURATION COMPLETE

	SgNB Counter Check
	SGNB COUNTER CHECK REQUEST

	RRC Transfer
	RRC TRANSFER

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT

	SgNB Activity Notification
	SGNB ACTIVITY NOTIFICATION

	Data Forwarding Address Indication
	DATA FORWARDING ADDRESS INDICATION

	gNB Status Indication
	GNB STATUS INDICATION

	EN-DC Configuration Transfer
	EN-DC CONFIGURATION TRANSFER

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	EN-DC Resource Status Reporting
	EN-DC RESOURCE STATUS UPDATE


////////////////////////////////////////////////////////////unchanged omitted///////////////////////////////////////////////////////////////////////
8.7.x
EN-DC Resource Status Reporting Initiation

8.7.x.1
General

This procedure is used by the MeNB to request the reporting of load measurements to the en-gNB .

The procedure uses non UE-associated signalling. 
8.7.x.2
Successful Operation
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Figure 8.7.x.2-1: Resource Status Reporting Initiation, successful operation

The procedure is initiated with an EN-DC RESOURCE STATUS REQUEST message sent from MeNB to en-gNB. Upon receipt, en-gNB:

-
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 en-gNB received an EN-DC 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 en-gNB 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 en-gNB shall perform measurements on. For each cell, the en-gNB shall include in the EN-DC 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 Band Radio Resource Status IE, if the third bit, "Band PRB 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 Neighbour Cell Load Information IE, if the fifth bit, " Neighbour Cell Load Periodic" of the Report Characteristics IE included in the EN-DC RESOURCE STATUS REQUEST message is set to 1;
If the Reporting Periodicity IE is included in the EN-DC RESOURCE STATUS REQUEST message, the en-gNB shall use its value as the time interval between two subsequent EN-DC RESOURCE STATUS UPDATE messages that include the Radio Resource Status IE, TNL Load Indicator IE, Band Radio Resource Status IE, Composite Available Capacity Group IE, the Neighbour Cell Load Information IE.

If the en-gNB is capable to provide all requested resource status information, it shall initiate the measurement as requested by  the MeNB, and respond with the EN-DC RESOURCE STATUS RESPONSE message.

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

8.7.x.3
Unsuccessful Operation
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Figure 8.2.x.3-1: Resource Status Reporting Initiation, unsuccessful operation

If none of the requested measurements can be initiated, en-gNB shall send  EN-DC 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 MeNB may use the Complete Failure Cause Information IE to enhance the failure cause information per measurement in the RESOURCE STATUS FAILURE message.

8.7.x.4
Abnormal Conditions

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

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

If the Report Characteristics IE bitmap is set to "0" (all bits are set to "0") in the EN-DC RESOURCE STATUS REQUEST message then en-gNB shall initiate an EN-DC 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, is set to 1 then en-gNB shall initiate a RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "NoReportPeriodicity".

If the en-gNB received an EN-DC RESOURCE STATUS REQUEST message which includes the Registration Request IE set to "start" and the MeNBMeasurement ID IE corresponding to an existing on-going load measurement reporting, then en-gNB shall initiate a EN-DC 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 EN-DC RESOURCE STATUS REQUEST message does not contain en-gNB Measurement ID IE, en-gNB shall consider the procedure as failed and respond with the EN-DC 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 Cell To Report IE contains cells that have not been initiated for the reporting before, en-gNB shall consider the procedure as failed and respond with the EN-DC 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, en-gNB shall consider the procedure as failed and respond with the EN-DC RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "Cell not Available".

8.7.y
EN-DC Resource Status Reporting

8.7.y.1
General

This procedure is initiated by en-gNB to report the result of measurements admitted by en-gNB following a successful EN-DC Resource Status Reporting Initiation procedure.

The procedure uses non UE-associated signalling.

8.7.y.2
Successful Operation
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Figure 8.7.y.2-1: Resource Status Reporting, successful operation

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

If the MeNB receives the EN-DC 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 MeNB should initialise the EN-DC Resource Status Reporting Initiation procedure to remove all or some of the corresponding cells from the measurement.

8.7.y.3
Unsuccessful Operation

Not applicable.

8.7.y.4
Abnormal Conditions

Not applicable.

////////////////////////////////////////////////////////////unchanged omitted///////////////////////////////////////////////////////////////////////

9.1.4.x1
EN-DC RESOURCE STATUS REQUEST
This message is sent by an MeNB to neighbouring en-gNB to initiate the requested measurement according to the parameters given in the message.

Direction: MeNB ( en-gNB.

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	MeNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by MeNB
	YES
	reject

	en-gNB Measurement ID
	C-ifRegistrationRequestStoporPartialStoporAdd
	
	INTEGER (1..4095,...)
	Allocated by en-gNB
	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 en-gNB is requested to report.

First Bit = PRB Periodic,

Second Bit = TNL load Ind Periodic,
Third Bit = Band PRB Periodic,
Fourth Bit = Composite Available Capacity Periodic, this bit should be set to 1 if at least one of the First, Second or Third bits is set to 1,
Fifth Bit = Neighbour Cell Load Periodic.
Other bits shall be ignored by the en-gNB.
	YES
	reject

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

	>Cell To Report Item
	
	1 .. maxCellinengNB >
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	NR CGI 9.2.111
	
	–
	–

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

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


	Range bound
	Explanation

	maxCellinengNB
	Maximum no. cells that can be served by an NG-RAN. 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".


9.1.4.x2
EN-DC RESOURCE STATUS RESPONSE
This message is sent by the en-gNB to indicate that the requested measurement, for all or for a subset of the measurement objects included in the measurement is successfully initiated.

Direction: en-gNB ( MeNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	MeNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by MeNB
	YES
	reject

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

	Criticality Diagnostics
	O
	
	9.2.7
	
	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 .. < maxCellinengNB >
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	NR CGI 9.2.111
	
	–
	–

	>>Measurement Failure Cause List
	
	0..1
	
	Indicates that en-gNB 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 en-gNB. First Bit = PRB Periodic,

Second Bit = TNL load Ind Periodic,

Third Bit = Band PRB Periodic,
Fourth Bit = Composite Available Capacity Periodic,
Fifth Bit = Neighbour Cell Load Periodic.
Other bits shall be ignored by the MeNB.
	–
	–

	>>>>Cause
	M
	
	9.2.6
	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.

	maxCellinengNB
	Maximum no. cells that can be served by an NG-RAN. Value is 16384.


9.1.4.x3
EN-DC RESOURCE STATUS FAILURE
This message is sent by the en-gNB to indicate that for none of the requested measurement objects the measurement can be initiated.

Direction: en-gNB ( MeNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	MeNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by MeNB
	YES
	reject

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

	Cause
	M
	
	9.2.6
	Ignored by the receiver when the Complete Failure Cause Information IE is included
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	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 .. maxCellinengNB >
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	NR CGI 9.2.111
	
	–
	–

	>>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 en-gNB. First Bit = PRB Periodic,

Second Bit = TNL load Ind Periodic,

Third Bit = Band PRB Periodic,
Fourth Bit = Composite Available Capacity Periodic,
Fifth Bit = Neighbour Cell Load Periodic.
Other bits shall be ignored by the MeNB.
	–
	–

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


	Range bound
	Explanation

	maxCellinengNB
	Maximum no. cells that can be served by an NG-RAN. Value is 16384.

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


9.1.4.x4
EN-DC RESOURCE STATUS UPDATE
This message is sent by en-gNB to neighbouring MeNB to report the results of the requested measurements.

Direction: en-gNB ( MeNB.

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	MeNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by MeNB
	YES
	reject

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

	Cell Measurement Result
	
	1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 ..< maxCellinengNB >
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	NR CGI 9.2.111
	
	
	

	>> TNL Load Indicator
	O
	
	9.2.35
	
	
	

	>> Radio Resource Status
	O
	
	9.2.y1
	
	
	

	>>Band Radio Resource Status
	
	0..<maxnoofNRCellBands>
	
	
	
	

	    >>>NR Frequency Band 
	M
	
	INTEGER (1.. 1024, ...)
	
	
	

	    >>> UL-DL Indication
	M
	
	ENUMERATED (UL, DL…)
	
	
	

	>>> Band Radio Resource Status
	M
	
	9.2.y2
	
	
	

	>>Composite Available Capacity Group
	O
	
	9.2.44
	
	YES
	ignore

	>>Neighbour Cell Load Information 
	
	0 .. <maxnoofNeighbours>
	
	
	
	

	>>> Cell ID
	M
	
	NR CGI 9.2.111
	
	
	

	>>> Radio Resource Status
	M
	
	9.2.y1
	
	
	

	>>>Band Radio Resource Status
	
	0..<maxnoofNRCellBands>
	
	
	
	

	       >>>>NR Frequency Band 
	M
	
	INTEGER (1.. 1024, ...)
	
	
	

	       >>>> UL-DL Indication
	M
	
	ENUMERATED (UL, DL…)
	
	
	

	>>>> Band Radio Resource Status
	M
	
	9.2.y2
	
	
	


	Range bound
	Explanation

	maxCellinengNB
	Maximum no. cells that can be served by an NG-RAN. Value is 16384.

	maxnoofNRCellBands
	Maximum no. of UL and DLfrequency bands supported for a NR cell. Value is 64.

	maxnoofNeighbours
	Maximum no. of neighbour cells associated to a given served cell. Value is 1024.


9.2.y1
Radio Resource Status
The Radio Resource Status IE indicates the usage of the PRBs for all traffic in Downlink and Uplink 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)
	

	SUL GBR PRB usage
	O
	
	INTEGER (0..100)
	

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

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

	SUL non-GBR PRB usage
	O
	
	INTEGER (0..100)
	

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

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

	SUL Total PRB usage
	O
	
	INTEGER (0..100)
	

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

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


9.2.y2
Band Radio Resource Status
The Band Radio Resource Status IE indicates the usage of the PRBs for all traffic in Downlink or Uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	GBR PRB usage
	M
	
	INTEGER (0..100)
	

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

	Total PRB usage
	M
	
	INTEGER (0..100)
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