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1.  Introduction

At the RAN3#99bis meeting, the R3-182403 was agreed as the BL CR for E-UTRA - NR resource allocation coordination over X2. As all the other BL CRs, the R3-182403 was renumbered (to R3-182533) and shared on the RAN3 reflector for an email discussion, where no comments were received. For the RAN3#100 meeting, the BL CR bears the TDoc number R3-182579.
This contribution is a TP to R3-182579, introducing several minor naming changes and the ASN.1 for the X2 signalling solution. 
2.  pCR for R3-182579
-------------------------------------------Change 1-------------------------------------------
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 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 signaling connection between two eNBs in a controlled manner.

-
Inter-eNB UE Context Resume. This function allows retrieval of a suspended UE context.

-
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.
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

	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 Resume
	Retrieve UE Context

	Secondary RAT Data Usage Report
	Secondary RAT Data Usage Report

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


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
	


-------------------------------------------Change 2-------------------------------------------
8.7.X
E-UTRA – NR Cell Resource Coordination

8.7.X.1
General

The purpose of the E-UTRA – NR Cell Resource Coordination procedure is to enable coordination of radio resource allocation between an eNB and an en-gNB that are sharing spectrum and whose coverage areas are fully or partially overlapping. During the procedure, the eNB and en-gNB shall exchange their intended resource allocations for data traffic, and, if possible, converge to a shared resource. 

The procedure uses non-UE-associated signalling.

8.7.X.2
Successful Operation
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Figure 8.7.x.2-1: eNB-initiated E-UTRA – NR Cell Resource Coordination request, successful operation
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Figure 8.7.x.2-2: en-gNB-initiated E-UTRA – NR Cell Resource Coordination request, successful operation

eNB initiated E-UTRA – NR Cell Resource Coordination:

An eNB initiates the procedure by sending the E-UTRA – NR CELL RESOURCE COORDINATION REQUEST message to an en-gNB over the X2 interface. The en-gNB extracts the Data Traffic Resource Indication IE and it replies by sending the E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE message. The en-gNB shall calculate the full eNB resource allocation by combining the Data Traffic Resource Indication IE and the Protected E-UTRA Resource Indication IE that were most recently received from the eNB.
In case of conflict between the most recently received Data Traffic Resource Indication IE and the most recently received Protected E-UTRA Resource Indication IE, the en-gNB shall give priority to the Protected E-UTRA Resource Indication IE. 
en-gNB initiated E-UTRA – NR Cell Resource Coordination:
An en-gNB initiates the procedure by sending the E-UTRA – NR CELL RESOURCE COORDINATION REQUEST message to an eNB. The eNB replies with the E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE message. 

In case of conflict between the most recently received Data Traffic Resource Indication IE and the most recently received Protected E-UTRA Resource Indication IE, the en-gNB shall give priority to the Protected E-UTRA Resource Indication IE. 
-------------------------------------------Change 3-------------------------------------------
9.1.4.X
E-UTRA – NR CELL RESOURCE COORDINATION REQUEST

Direction: eNB ( en-gNB, en-gNB ( eNB.

This message is sent by a neighbouring eNB to a peer en-gNB or by a neighbouring en-gNB to a peer eNB, both nodes able to interact for EN-DC, to express the desired resource allocation for data traffic, for the sake of E-UTRA - NR Cell Resource Coordination.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	CHOICE Initiating Node Type
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	>>Data Traffic Resource Indication
	M
	
	9.2.X


	Indicates resource allocations for data traffic.
	YES
	reject

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. <maxCellineNB>)
	Indicates the E-UTRA cells involved in resource coordination with the NR cells affiliated with the same Spectrum Sharing Group ID.
	YES
	reject

	>>List of E-UTRA Cells in E-UTRA Coordination Request
	
	0 .. <maxCellineNB>
	
	List of applicable E-UTRA cells. 
	YES
	reject

	>>>EUTRA Cell ID
	M
	
	ECGI 9.2.14
	
	-
	-

	>en-gNB
	
	
	
	
	
	

	>>Data Traffic Resource Indication
	M
	
	9.2.X
	Indicates resource allocations for data traffic.
	YES
	reject

	>>List of E-UTRA Cells in NR Coordination Request
	
	1 .. <maxCellineNB>
	
	List of applicable E-UTRA cells 
	YES
	reject

	>>>EUTRA Cell ID
	M
	
	ECGI 9.2.14
	
	–
	–

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1..< maxCellineNB>
	Indicates the NR cells involved in resource coordination with the E-UTRA cells affiliated with the same Spectrum Sharing Group ID.
	YES
	reject

	>>List of NR Cells in NR Coordination Request
	
	0 .. < maxnoNRcellsSpectrumSharingwithE-UTRA >
	
	List of applicable NR cells 
	YES
	reject

	>>>NR-Cell ID
	M
	
	NR-CGI 9.2.105
	
	
	


	Range bound
	Explanation

	maxnoNRcellsSpectrumSharingwithE-UTRA
	Maximum no. of NR cells involved in spectrum sharing with an eNB. Value is 64.


9.1.4.Y
E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE

Direction: eNB ( en-gNB, en-gNB ( eNB.

This message is sent by a neighbouring eNB to a peer en-gNB or by a neighbouring en-gNB to a peer eNB, both nodes able to interact for EN-DC, as a response to the E-UTRA – NR CELL RESOURCE COORDINATION REQUEST.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	CHOICE Responding NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	>>Data Traffic Resource Indication
	M
	
	9.2.X
	Indicates resource allocations for data traffic.
	YES
	reject

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. <maxCellineNB>)
	Indicates the E-UTRA cells involved in resource coordination with the NR cells affiliated with the same Spectrum Sharing Group ID.
	YES
	reject

	>>List of E-UTRA Cells in E-UTRA Coordination Response
	
	1 .. <maxCellineNB>
	
	List of applicable E-UTRA cells 
	YES
	reject

	>>>EUTRA Cell ID
	M
	
	ECGI 9.2.14
	
	-
	-

	>en-gNB
	
	
	
	
	
	

	>>Data Traffic Resource Indication
	M
	
	9.2.X
	Indicates resource allocations for data traffic.
	YES
	reject

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. <maxCellineNB>)
	Indicates the NR cells involved in resource coordination with the E-UTRA cells affiliated with the same Spectrum Sharing Group ID.
	YES
	reject

	>>List of NR Cells in NR Coordination Response
	
	1 .. < maxnoNRcellsSpectrumSharingwithE-UTRA >
	
	List of applicable NR cells 
	YES
	reject

	>>>NR Cell ID
	M
	
	NR-CGI 9.2.105
	
	
	


-------------------------------------------Change 4-------------------------------------------
9.2.X
Data Traffic Resource Indication

This IE indicates the intended data traffic resource allocation for E-UTRA - NR Cell Resource Coordination.

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

	Activation SFN
	M
	
	INTEGER (0..1023)
	Indicates from which SFN of the receiving node the agreement is valid.
	
	

	CHOICE Shared Resource Type
	M
	
	
	
	-
	-

	>UL Only Sharing 
	
	
	
	
	
	

	>>UL Resource Bitmap
	M
	
	Data Traffic Resources 9.2.Y
	
	-
	-

	>UL and DL Sharing 
	
	
	
	
	
	

	 >>CHOICE UL Resources
	M
	
	
	
	
	

	>>>Unchanged
	
	
	NULL
	
	
	

	>>>Changed
	
	
	
	
	
	

	>>>>UL  Resource Bitmap
	M
	
	Data Traffic Resources 9.2.Y
	
	
	

	>>CHOICE DL Resources
	M
	
	
	
	
	

	>>>Unchanged
	
	
	NULL
	
	
	

	>>>Changed
	
	
	
	
	
	

	>>>>DL Resource Bitmap
	M
	
	Data Traffic Resources 9.2.Y
	
	
	

	Reserved Subframe Pattern
	O
	
	9.2.Z
	Indicates subframes in which the resource allocation does not hold.
	
	


-------------------------------------------Change 5-------------------------------------------
9.3.3
Elementary Procedure Definitions

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

--

-- Elementary Procedure definitions

--

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

X2AP-PDU-Descriptions {

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

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-PDU-Descriptions (0) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


Criticality,


ProcedureCode

FROM X2AP-CommonDataTypes


CellActivationRequest,


CellActivationResponse,


<Skipping Unchanged Text>


ENDCConfigurationUpdateAcknowledge,


ENDCConfigurationUpdateFailure,


SecondaryRATDataUsageReport,


ENDCCellActivationRequest,


ENDCCellActivationResponse,


ENDCCellActivationFailure,

EUTRANRCellResourceCoordinationRequest,

EUTRANRCellResourceCoordinationResponse
FROM X2AP-PDU-Contents


id-cellActivation,


id-eNBConfigurationUpdate,

<Skipping Unchanged Text>


id-endcConfigurationUpdate,


id-secondaryRATDataUsageReport,


id-endcCellActivation,


id-eUTRANRCellResourceCoordination
FROM X2AP-Constants;

-------------------------------------------Change 6-------------------------------------------
-- **************************************************************

--

-- Interface Elementary Procedure List

--

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

X2AP-ELEMENTARY-PROCEDURES X2AP-ELEMENTARY-PROCEDURE ::= {


X2AP-ELEMENTARY-PROCEDURES-CLASS-1


|


X2AP-ELEMENTARY-PROCEDURES-CLASS-2


,


...

}

X2AP-ELEMENTARY-PROCEDURES-CLASS-1 X2AP-ELEMENTARY-PROCEDURE ::= {


handoverPreparation









|


reset












|


x2Setup












|


resourceStatusReportingInitiation





|

eNBConfigurationUpdate








|


mobilitySettingsChange








|

cellActivation










|


seNBAdditionPreparation








|


meNBinitiatedSeNBModificationPreparation



|


seNBinitiatedSeNBModification






|


seNBinitiatedSeNBRelease







|


x2Removal











|


retrieveUEContext









|


sgNBAdditionPreparation








|


meNBinitiatedSgNBModificationPreparation




|


sgNBinitiatedSgNBModification






|


meNBinitiatedSgNBRelease








|


sgNBinitiatedSgNBRelease








|


sgNBChange











|


endcX2Setup











|


endcConfigurationUpdate








|


endcCellActivation









|

    eUTRANRCellResourceCoordination                         ,

...

}

<Skipping Unchanged Text>

-------------------------------------------Change 7-------------------------------------------
-- **************************************************************

--

-- Interface Elementary Procedures

--

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

handoverPreparation X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

HandoverRequest


SUCCESSFUL OUTCOME

HandoverRequestAcknowledge


UNSUCCESSFUL OUTCOME
HandoverPreparationFailure


PROCEDURE CODE


id-handoverPreparation


CRITICALITY



reject

}

<Skipping Unchanged Text>

endcCellActivation
X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

ENDCCellActivationRequest


SUCCESSFUL OUTCOME

ENDCCellActivationResponse


UNSUCCESSFUL OUTCOME
ENDCCellActivationFailure


PROCEDURE CODE


id-endcCellActivation


CRITICALITY



reject

}

eUTRANRCellResourceCoordination X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

EUTRANRCellResourceCoordinationRequest


SUCCESSFUL OUTCOME

EUTRANRCellResourceCoordinationResponse


PROCEDURE CODE


id-eUTRANRCellResourceCoordination


CRITICALITY



reject

}
END
-------------------------------------------Change 8-------------------------------------------
9.3.4
PDU Definitions

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

--

-- PDU definitions for X2AP.

--

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

X2AP-PDU-Contents {

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

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


ABSInformation,


ABS-Status,

<Skipping Unchanged Text>


Extended-TAC,


SULInformation,

InitiatingNodeType,


ResourceType,


DataTrafficResourceIndication,

    SpectrumSharingGroupID
FROM X2AP-IEs


PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerList{},


ProtocolIE-ContainerPair{},


ProtocolIE-ContainerPairList{},


ProtocolIE-Single-Container{},


X2AP-PRIVATE-IES,


X2AP-PROTOCOL-EXTENSION,


X2AP-PROTOCOL-IES,


X2AP-PROTOCOL-IES-PAIR

FROM X2AP-Containers


id-ABSInformation,


id-ActivatedCellList,


id-BearerType,

<Skipping Unchanged Text>


id-UEAppLayerMeasConfig,


id-SelectedPLMN,

id-InitiatingNodeType-EutranrCellResourceCoordination,


id-RespondingNodeType-EutranrCellResourceCoordination,


id-DataTrafficResourceIndication,


id-SpectrumSharingGroupID,


id-ListofEUTRACellsinEUTRACoordinationReq,


id-ListofEUTRACellsinEUTRACoordinationResp,


id-ListofEUTRACellsinNRCoordinationReq,


id-ListofNRCellsinNRCoordinationReq,


id-ListofNRCellsinNRCoordinationResp,

maxCellineNB,

maxnoofBearers,


maxnoofPDCP-SN,

maxFailedMeasObjects,


maxnoofCellIDforMDT,


maxnoofTAforMDT,


maxofNRNeighbours,


maxCellinengNB,


maxnoofCellIDforQMC,


maxnoofTAforQMC,


maxnoofPLMNforQMC,

maxnoofProtectedResourcePatterns,


maxnoNRcellsSpectrumSharingWithE-UTRA
FROM X2AP-Constants;

-------------------------------------------Change 9-------------------------------------------
-- **************************************************************

--

-- HANDOVER REQUEST

--

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

HandoverRequest ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{HandoverRequest-IEs}},


...

}

<Skipping Unchanged Text>

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

--

-- SECONDARY RAT DATA USAGE REPORT

--

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

SecondaryRATDataUsageReport ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{{SecondaryRATDataUsageReport-IEs}},


...

}

SecondaryRATDataUsageReport-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-MeNB-UE-X2AP-ID





CRITICALITY reject
TYPE UE-X2AP-ID







PRESENCE mandatory}|


{ ID id-SgNB-UE-X2AP-ID





CRITICALITY reject
TYPE SgNB-UE-X2AP-ID






PRESENCE mandatory}|


{ ID id-SecondaryRATUsageReportList


CRITICALITY reject
TYPE SecondaryRATUsageReportList


PRESENCE mandatory}|


{ ID id-MeNB-UE-X2AP-ID-Extension


CRITICALITY reject
TYPE UE-X2AP-ID-Extension




PRESENCE optional},


...

}

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

--

-- E-UTRA - NR CELL RESOURCE COORDINATION REQUEST 

--

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

EUTRANRCellResourceCoordinationRequest ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{{EUTRANRCellResourceCoordinationRequest-IEs}},


...

}

EUTRANRCellResourceCoordinationRequest-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-InitiatingNodeType-EutranrCellResourceCoordination

CRITICALITY reject
TYPE InitiatingNodeType-EutranrCellResourceCoordination


PRESENCE mandatory},


...

}

InitiatingNodeType-EutranrCellResourceCoordination ::= CHOICE {


initiate-eNB


ProtocolIE-Container
{{ENB-EUTRA-NRCellResourceCoordinationReqIEs}},


initiate-en-gNB

ProtocolIE-Container
{{En-gNB-EUTRA-NRCellResourceCoordinationReqIEs}},


...

}

ENB-EUTRA-NRCellResourceCoordinationReqIEs X2AP-PROTOCOL-IES ::= {


{ ID id-DataTrafficResourceIndication 
CRITICALITY reject
TYPE   DataTrafficResourceIndication PRESENCE mandatory}|


{ ID id-SpectrumSharingGroupID CRITICALITY reject TYPE SpectrumSharingGroupID PRESENCE mandatory}|


{ ID id-ListofEUTRACellsinEUTRACoordinationReq
CRITICALITY reject
TYPE ListofEUTRACellsinEUTRACoordinationReq
PRESENCE mandatory },


...

}

En-gNB-EUTRA-NRCellResourceCoordinationReqIEs X2AP-PROTOCOL-IES ::= {


{ ID id-DataTrafficResourceIndication 
CRITICALITY reject
TYPE   DataTrafficResourceIndication PRESENCE mandatory}|


{ ID id-ListofEUTRACellsinNRCoordinationReq
CRITICALITY reject
TYPE ListofEUTRACellsinNRCoordinationReq
PRESENCE mandatory }|


{ ID id-SpectrumSharingGroupID CRITICALITY reject TYPE SpectrumSharingGroupID PRESENCE mandatory}|


{ ID id-ListofNRCellsinNRCoordinationReq CRITICALITY reject
TYPE ListofNRCellsinNRCoordinationReq PRESENCE mandatory },


...

}

ListofEUTRACellsinEUTRACoordinationReq ::= SEQUENCE (SIZE (0..maxCellineNB)) OF ECGI

ListofEUTRACellsinNRCoordinationReq ::= SEQUENCE (SIZE (1..maxCellineNB)) OF ECGI

ListofNRCellsinNRCoordinationReq ::= SEQUENCE (SIZE (0..maxnoNRcellsSpectrumSharingWithE-UTRA)) OF NRCGI

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

--

-- E-UTRA - NR CELL RESOURCE COORDINATION RESPONSE 

--

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

EUTRANRCellResourceCoordinationResponse ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{{EUTRANRCellResourceCoordinationResponse-IEs}},


...

}

EUTRANRCellResourceCoordinationResponse-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-RespondingNodeType-EutranrCellResourceCoordination

CRITICALITY reject
TYPE RespondingNodeType-EutranrCellResourceCoordination


PRESENCE mandatory},


...

}

RespondingNodeType-EutranrCellResourceCoordination ::= CHOICE {


respond-eNB


ProtocolIE-Container
{{ENB-EUTRA-NRCellResourceCoordinationReqAckIEs}},


respond-en-gNB

ProtocolIE-Container
{{En-gNB-EUTRA-NRCellResourceCoordinationReqAckIEs}},


...

}

ENB-EUTRA-NRCellResourceCoordinationReqAckIEs X2AP-PROTOCOL-IES ::= {


{ ID id-DataTrafficResourceIndication 
CRITICALITY reject
TYPE   DataTrafficResourceIndication PRESENCE mandatory}|


{ ID id-SpectrumSharingGroupID CRITICALITY reject TYPE SpectrumSharingGroupID PRESENCE mandatory}|


{ ID id-ListofEUTRACellsinEUTRACoordinationResp

CRITICALITY reject
TYPE ListofEUTRACellsinEUTRACoordinationResp
PRESENCE mandatory },


...

}

En-gNB-EUTRA-NRCellResourceCoordinationReqAckIEs X2AP-PROTOCOL-IES ::= {


{ ID id-DataTrafficResourceIndication 
CRITICALITY reject
TYPE   DataTrafficResourceIndication PRESENCE mandatory}|


{ ID id-SpectrumSharingGroupID CRITICALITY reject TYPE SpectrumSharingGroupID PRESENCE mandatory}|


{ ID id-ListofNRCellsinNRCoordinationResp

CRITICALITY reject
TYPE ListofNRCellsinNRCoordinationResp
PRESENCE mandatory },


...

}

ListofEUTRACellsinEUTRACoordinationResp ::= SEQUENCE (SIZE (1..maxCellineNB)) OF ECGI

ListofNRCellsinNRCoordinationResp ::= SEQUENCE (SIZE (1..maxnoNRcellsSpectrumSharingWithE-UTRA)) OF NRCGI
END
-------------------------------------------Change 10-------------------------------------------
9.3.5
Information Element definitions

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

--

-- Information Element Definitions

--

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

X2AP-IEs {

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

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

id-E-RAB-Item,


id-Number-of-Antennaports,
<Skipping Unchanged Text>


id-DL-scheduling-PDCCH-CCE-usage,


id-UL-scheduling-PDCCH-CCE-usage,


id-ProtectedEUTRAResourceIndication,

maxnoofBearers,

maxCellineNB,

<Skipping Unchanged Text>


maxnoofTAforQMC,


maxnoofPLMNforQMC,

maxnoofProtectedResourcePatterns,


maxnoNRcellsSpectrumSharingWithE-UTRA
FROM X2AP-Constants


Criticality,


ProcedureCode,


ProtocolIE-ID,


TriggeringMessage

FROM X2AP-CommonDataTypes


ProtocolExtensionContainer{},


ProtocolIE-Single-Container{},


X2AP-PROTOCOL-EXTENSION,


X2AP-PROTOCOL-IES

FROM X2AP-Containers;

<Skipping Unchanged Text>
-- D

DataTrafficResources ::= BIT STRING (SIZE(12..8800))

DataTrafficResourceIndication ::= SEQUENCE {


activationSFN            

INTEGER (0..1023),

    sharedResourceType              SharedResourceType,


reservedSubframePattern 

ReservedSubframePattern OPTIONAL,

...

}
<Skipping Unchanged Text>

DL-non-GBR-PRB-usage::= INTEGER (0..100)
DLResourceBitmapULandDLSharing ::=   DataTrafficResources
DLResourcesULandDLSharing ::= CHOICE {
unchanged


NULL,


changed



DLResourceBitmapULandDLSharing,


...

}
<Skipping Unchanged Text>

-- I

InitiatingNodeType ::= CHOICE{


eNB


ECGI,


en-gNB 

NRCGI,


...

}
<Skipping Unchanged Text>

ProSeUEtoNetworkRelaying ::= ENUMERATED { 


authorized,


not-authorized,


...

}

ProtectedEUTRAResourceIndication::= SEQUENCE {


activationSFN             

INTEGER (0..1023), 


protectedResourceList 


ProtectedResourceList,


mBSFNControlRegionLength                INTEGER (0..3) OPTIONAL,


pDCCHRegionLength                       INTEGER (1..3) OPTIONAL,

...

}

ProtectedFootprintTimePattern ::= SEQUENCE {

   protectedFootprintTimePeriodicity               INTEGER (1..80, ...),

   protectedFootprintStartTime                     INTEGER (1..20, ...),

   ...

}

ProtectedResourceList ::= SEQUENCE (SIZE(1.. maxnoofProtectedResourcePatterns)) OF ProtectedResourceList

ProtectedResourceList-Item ::= SEQUENCE {


resourceType




ResourceType,


intraPRBProtectedResourceFootprint 

BIT STRING (SIZE(84, ...)),


protectedFootprintFrequencyPattern 

BIT STRING (SIZE(6..110, ...)),


protectedFootprintTimePattern


ProtectedFootprintTimePattern,


...

}
<Skipping Unchanged Text>

ReportIntervalMDT ::= ENUMERATED {ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, min1, min6, min12, min30, min60}
ReservedSubframePattern ::= SEQUENCE{

    subframeType                            SubframeType,

    reservedSubframePattern           BIT STRING (SIZE(10..40)),


mBSFNControlRegionLength       INTEGER (0..3),

...

}
ResourceType ::= ENUMERATED {


downlinknonCRS,


cRS,


uplink

}
<Skipping Unchanged Text>

ServedCell-Information-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


{ ID id-Number-of-Antennaports

CRITICALITY ignore
EXTENSION Number-of-Antennaports



PRESENCE optional}|


{ ID id-PRACH-Configuration


CRITICALITY ignore
EXTENSION PRACH-Configuration




PRESENCE optional}|


{ ID id-MBSFN-Subframe-Info


CRITICALITY ignore
EXTENSION MBSFN-Subframe-Infolist



PRESENCE optional}|


{ ID id-CSG-Id





CRITICALITY ignore
EXTENSION CSG-Id







PRESENCE optional}|


{ ID id-MBMS-Service-Area-List

CRITICALITY ignore
EXTENSION MBMS-Service-Area-Identity-List
PRESENCE optional}|


{ ID id-MultibandInfoList


CRITICALITY ignore
EXTENSION MultibandInfoList





PRESENCE optional}|


{ ID id-FreqBandIndicatorPriority
CRITICALITY ignore
EXTENSION FreqBandIndicatorPriority



PRESENCE optional}|


{ ID id-BandwidthReducedSI


CRITICALITY ignore
EXTENSION BandwidthReducedSI




PRESENCE optional}|


{ ID id-ProtectedEUTRAResourceIndication

CRITICALITY ignore
EXTENSION ProtectedEUTRAResourceIndication
PRESENCE optional},


...

}
<Skipping Unchanged Text>

SIPTOBearerDeactivationIndication ::= ENUMERATED {


true,


...

}
SharedResourceType ::= CHOICE{

    uLOnlySharing

ULOnlySharing,

    uLandDLSharing

ULandDLSharing,

    ...

}
<Skipping Unchanged Text>

SpecialSubframePatterns ::= ENUMERATED { 


ssp0,


ssp1, 


ssp2,


ssp3,


ssp4,


ssp5,


ssp6,


ssp7,


ssp8,


...

}
SpectrumSharingGroupID ::= INTEGER (1..maxCellineNB)
<Skipping Unchanged Text>
SubframeAssignment ::= ENUMERATED { 


sa0,


sa1, 


sa2,


sa3,


sa4,


sa5,


sa6,


...

}
SubframeType ::= ENUMERATED{mbsfn,nonmbsfn,...}
<Skipping Unchanged Text>
UE-Sidelink-Aggregate-MaximumBitRate-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
ULandDLSharing ::= SEQUENCE{

    uLResourcesULandDLSharing             ULResourcesULandDLSharing,

    dLResourcesULandDLSharing             DLResourcesULandDLSharing,

    ...

}
<Skipping Unchanged Text>
UL-non-GBR-PRB-usage::= INTEGER (0..100)
ULOnlySharing ::= SEQUENCE{


uLResourceBitmapULOnlySharing
DataTrafficResources,


...

}

ULResourceBitmapULandDLSharing ::=  DataTrafficResources

ULResourcesULandDLSharing ::= CHOICE {


unchanged


NULL,


changed



ULResourceBitmapULandDLSharing,


...

}
-------------------------------------------Change 10-------------------------------------------
-- 9.3.7
Constant definitions

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

--

-- Constant definitions

--

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

X2AP-Constants {

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

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


ProcedureCode,


ProtocolIE-ID

FROM X2AP-CommonDataTypes;

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

--

-- Elementary Procedures

--

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

id-handoverPreparation










ProcedureCode ::= 0
<Skipping Unchanged Text>

id-endcCellActivation










ProcedureCode ::= 39
id-eUTRANRCellResourceCoordination                   ProcedureCode ::= 40
-- **************************************************************

--

-- Lists

--

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

maxEARFCN








INTEGER ::= 65535

maxEARFCNPlusOne






INTEGER ::= 65536
<Skipping Unchanged Text>

maxnoofPLMNforQMC






INTEGER ::= 16
maxnoofProtectedResourcePatterns       INTEGER ::= 16

maxnoNRcellsSpectrumSharingWithE-UTRA  INTEGER ::= 64
- **************************************************************

--

-- IEs

--

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

id-E-RABs-Admitted-Item













ProtocolIE-ID ::= 0

id-E-RABs-Admitted-List













ProtocolIE-ID ::= 1
<Skipping Unchanged Text>

id-SelectedPLMN















ProtocolIE-ID ::= 269
id-ProtectedEUTRAResourceIndication                            ProtocolIE-ID ::= 270

id-InitiatingNodeType-EutranrCellResourceCoordination
      
 ProtocolIE-ID ::= 271

id-RespondingNodeType-EutranrCellResourceCoordination
       
 ProtocolIE-ID ::= 272

id-DataTrafficResourceIndication


       




    ProtocolIE-ID ::= 273



id-SpectrumSharingGroupID



                            ProtocolIE-ID ::= 274

id-ListofEUTRACellsinEUTRACoordinationReq

       


    ProtocolIE-ID ::= 275

id-ListofEUTRACellsinEUTRACoordinationResp

                ProtocolIE-ID ::= 276

id-ListofEUTRACellsinNRCoordinationReq


                   ProtocolIE-ID ::= 277

id-ListofNRCellsinNRCoordinationReq


       


       ProtocolIE-ID ::= 278

id-ListofNRCellsinNRCoordinationResp


                   ProtocolIE-ID ::= 279

END

------------------------------------------End of Changes-------------------------------------------
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