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1. Introduction
According to the following description [1], RAN2 has agreed some principles of MDT in MR-DC. 
	[bookmark: _Toc9496484]5.7.3.5		MDT for dual connectivity
⁻	Immediate MDT configurations are supported for DC scenario.
⁻	Logged MDT configurations can come from SN node in DC scenario.
⁻	The existing MDT framework is the baseline for the SCG cells related MDT configuration.
⁻	The triggers for MDT measurements associated to MCG and SCG are separate.
⁻	MN-SN coordination is required for MDT measurements’ configuration and reporting in DC framework.
⁻	If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN.
⁻	If SRB3 is configured, MN related measurements are transmitted to MN via SRB1/2, SN related measurements are transmitted to SN via SRB3



RAN#84 has agreed the WI [2] on SON/MDT support for NR. The objectives of WI includes the specification of MDT for MR-DC scenario.
	· Support of MDT features for identified use cases, including coverage optimization, QoS verification via MDT, indoor MDT improvement, location information reporting, and sensor data collection [RAN2, RAN3]
· Specification of Logged MDT for both RRC_IDLE and RRC_INACTIVE UEs [RAN2, RAN3, RAN4] 
· Specification of Immediate MDT for RRC_CONNECTED UEs[RAN2, RAN3]
· Specification of reporting e.g. RLF and accessibility measurements [RAN2, RAN4] 
· Specification of MDT for standalone, NR-DC and EN-DC scenario including CU-DU split architecture [RAN2, RAN3]
· NOTE: NE-DC and NGEN-DC scenarios may be supported if the specifications above cover those without any additional stage 3 specification effort, but W1 specification work for MDT is not included in this WID.



In this contribution, we will discuss the MDT for MR-DC.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1. logged MDT
According to the agreements of RAN2, the SN can configure the logged MDT.
Observation 1: SN can configure the logged MDT 
The objective of WI includes the specification of MDT for NR-DC and EN-DC scenario. NE-DC and NGEN-DC scenarios may be supported if the specifications above cover those without any additional stage 3 specification effort.
For the signalling based logged MDT, only the MN will receive the MDT configuration from the CN. In NR-DC, the MN and SN belong to the same RAT. The MN can directly configure the signalling based logged MDT. The MN does not need to send the signalling based MDT configuration to the SN and the signalling based logged MDT configuration from the CN does not need to include the MDT configuration for the SN. In EN-DC, the UE cannot camp on the NR cells. Therefore the SN does not need to configure the logged MDT.
Proposal 1: For the signalling based logged MDT in NR-DC and EN-DC:
· The MN does not send the signalling based logged MDT configuration to the SN.
· In EN-DC, the SN does not configure the logged MDT for the UE.
For the management based logged MDT, the SN can receive the logged MDT configuration from the OAM. Also we think the node should configure the MDT according to its configuration received from the OAM. Therefore the MN does not need to send the management based logged MDT configuration to the SN. In NR-DC, the SN can select and configure the logged MDT according to the configuration received from the OAM. In EN-DC, the UE cannot camp on the NR cells. Therefore the SN does not need to configure the logged MDT.
Proposal 2: For the management based logged MDT:
· In NR-DC, the SN selects the UE to configure the logged MDT according to the configuration received from OAM. 
· In EN-DC, the SN does not configure the logged MDT for the UE.
In LTE, the coverage use cases include the coverage mapping of Scell in CA scenario. Scell may be deployed in area where high traffic occurs. The location where a Scell is available to be added may show whether the deployment of Scell is according to the needs of capacity increase. In NR, the operators may want to know the coverage of NR. The reason is that the deployment of SN cell is related to capacity expansion and network planning. Also the operators want to know the coverage of NR SA before deploying the NR SA. Therefore RAN2 may need to consider how to collect the coverage of NR in EN-DC. 
In NSA, both the MN and SN can configure the immediate MDT measurement. In general, the network will configure the UE to be in MR-DC when the quality of SN is above one threshold. Therefore the NR SA coverage is different from the MR-DC coverage (as shown in Figure 1). Therefore the operators cannot get the coverage of NR SA. 
[image: ]
[bookmark: _Ref19795669]Figure 1: Different coverage of EN-DC and NR SA
In LTE, the network configures the logged MDT measurement via RRC messages. The UE logs the measurement results of serving cell and the available measurement results of inter-RAT neighbouring cells when UE camps on the LTE cells. In R15, UE cannot camp on the NR cell in NSA. Therefore UE will not perform the logged MDT configuration from SN. In our understanding, the MN can configure the logged MDT measurement of SN and the UE can measure the NR cells like the early measurement reporting. Then the operator can get more data about the coverage of SN and get the coverage of NR SA. 
Proposal 3: In EN-DC, the OAM/CN can inform the logged MDT configuration of SN to the MN in order to collect the coverage of SN.
2.2. lmmediate MDT
For each MR-DC UE, only the MN has one control plane connection with the CN entity. In the SI, RAN2 has agreed that all the immediate measurements of LTE are supported in NR. We analyses the signalling based immediate measurement in the following table.
Table 1 Analysis of the signaling based immediate measurement in MR-DC
	measurements
	Analysis

	DL signal quantities measurement results(M1)
	It is measured by the UE and reported to the RRC entity of the node. In our understanding, the operators may want to know the dl signal quantities of the SN and want to know the correlation of the data volume and the dl signal quantities. Therefore the MN need send the measurement requirement to the SN

	PHR(M2)
	It is measured by the UE. One of the PHR MAC CE format includes the PHR of the serving cells in the SN. Therefore the MN can configure the measurement. The MN does not need send the measurement requirement to the SN

	Received Interference Power measurement(M3)
	It is measured by the PHY of the NG-RAN. In our understanding, the operators may want to know the interference of the SN and want to know the correlation of the data volume and the interference. In the last RAN2 meeting, RAN2 sends one LS to check the feasibility of this measurement. Therefore it depends on RAN2 decision. Therefore if RAN2 supports this measurement, the MN need send the measurement requirement to the SN

	Data Volume measurement separately for DL and UL(M4)
	They are measured per DRB in the PDCP layer. In NR-DC and EN-DC, some DRBs are terminated in the SN. For these DRBs, they are measured by the SN. Therefore MN need send the measurement requirement to the SN

	Scheduled IP Throughput for MDT measurement separately for DL and UL(M5)
	In LTE, this measurements involves the PDCP/RLC/MAC layer. And also SA5 has defined a new measurement (i.e. Scheduled IP Throughput separately for DL and UL) which only involves the RLC layer and measured at RLC layer. In NR-DC and EN-DC, the RLC entities of some DRBs are in the SN. For these DRBs, they are measured by the SN. Therefore MN need send the measurement requirement to the SN

	Packet Delay measurement separately for DL and UL(M6)
	RAN2 has agreed the delay measurement in L2 measurement. The measurements are measured per DRB. The delay measurement includes the delay in PDCP layer and RLC/MAC/PHY layer. In our understanding, the measurement in MDT can reuse the definition in L2 measurement. Therefore MN need send the measurement requirement to the SN.

	Packet loss rate measurement separately for DL and UL(M7)
	[bookmark: OLE_LINK53]For UL, in LTE, it involves the PDCP layer. And in TS 28.552 SA5 has defined a new measurement (i.e. UL PDCP SDU loss rate) that it is measured in the PDCP layer. 
For DL, in LTE, it involves the PDCP/RLC/MAC layer. And in TS 28.552 SA5 has defined two new measurements (i.e. DL PDCP SDU Drop rate in gNB-CU-UP and DL Packet drop rate in gNB-DU). 
In NR-DC and EN-DC, some DRBs involves the SN. For these DRBs, MN need send the measurement requirements to the SN. Therefore MN need send the measurement requirement to the SN

	RSSI measurement by UE
	It is measured by the UE. Therefore the MN can configure the measurement. The MN does not need send the measurement requirement to the SN

	RTT measurement by UE
	It is measured by the UE. Therefore the MN can configure the measurement. The MN does not need send the measurement requirement to the SN



According to the above analysis, we think the MN need send some signalling based immediate measurement requirement to the SN.
For the management based immediate MDT, we think the operators also want to know the performance of every DRB and want to know the correlation between the performance of DRB and the DL/UL signal quantities. Therefore the above analysis are also suitable to the management based immediate MDT.
Proposal 4: For the signalling based and management based MDT, add the following measurement requirement interaction between MN and SN:
· DL signal quantities measurement
· Received Interference Power measurement(FFS)
· Data volume measurement separately for DL and UL
· Scheduled IP Throughput separately for DL and UL
· Packet Delay measurement separately for DL and UL
· Packet loss rate measurement separately for DL and UL
In EN-DC, RAN3 has introduced the TRACE START/DEACTIVE TRACE message in X2. We think RAN3 also can introduce these messages in Xn.
Proposal 5: Introduce the TRACE START and DEACTIVE TRACE messages in Xn
In our understanding, there are some measurements in the QoS verification use cases (e.g. Data Volume, Date Loss and Latency measurements) that are collected per UE or per 5QI/QCI/DRB per UE.  In order to get the exact measurement results or correlate the collection of different 5QI/QCI to the same UE, we think TCE should correlate all the measurement results of the same UE. But some measurements (e.g. Data Volume, Date Loss and Latency measurements) are measured periodically. If all the measurements results are first sent to one node (e.g. MN) and then the node sends the combined results to TCE, it will increase the load of the Xn/X2. Therefore we think the MN and SN can send the measurement results to TCE respectively. 
In order to get the exact measurement results or correlate the collection of different 5QI/QCI to the same UE, one identification is needed to correlate the same UE. For the signalling based MDT, the trace ID can uniquely identify the trace of one UE. Therefore the MN can send the trace ID to the SN. And the MN and SN send the measurement results and the trace ID to the TCE. For the management based MDT, the trace ID cannot uniquely identify the trace of one UE. It is the network implement to decide which information are sent to the TCE in order to correlate the measurement results of the same UE(e.g. the MN UE XnAP ID and the SN UE XnAP ID). 
Proposal 6:The MN and SN send the immediate MDT measurement results to the TCE respectively
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
Based on the discussion in this paper, we have the following proposals:
Proposal 1: For the signalling based logged MDT in NR-DC and EN-DC:
· The MN does not send the signalling based logged MDT configuration to the SN.
· In EN-DC, the SN does not configure the logged MDT for the UE.
Proposal 2: For the management based logged MDT:
· In NR-DC, the SN selects the UE to configure the logged MDT according to the configuration received from OAM. 
· In EN-DC, the SN does not configure the logged MDT for the UE.
Proposal 3: In EN-DC, the OAM/CN can inform the logged MDT configuration of SN to the MN in order to collect the coverage of SN.
Proposal 4: For the signalling based and management based MDT, add the following measurement requirement interaction between MN and SN:
· DL signal quantities measurement
· Received Interference Power measurement(FFS)
· Data volume measurement separately for DL and UL
· Scheduled IP Throughput separately for DL and UL
· Packet Delay measurement separately for DL and UL
· Packet loss rate measurement separately for DL and UL
Proposal 5: Introduce the TRACE START and DEACTIVE TRACE messages in Xn
Proposal 6:The MN and SN send the immediate MDT measurement results to the TCE respectively
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Change Start
[bookmark: _Toc14207348][bookmark: _Toc14207703]8	XnAP procedures
[bookmark: _Toc14207349]8.1	Elementary procedures
---------skip the unchanged text-------------
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

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE




Next Change 
8.3.x	Trace Start
[bookmark: _Toc14207704]8.3.x.1	General
The purpose of the Trace Start procedure is to allow the M-NG-RAN to request the S-NG-RAN or to allow the S-NG-RAN to request the M-NG-RAN to initiate a trace session for a UE. The procedure uses UE-associated signalling.
[bookmark: _Toc14207705]8.3.x.2	Successful Operation

Figure 8.7.19.2-1: Trace Start, successful operation
[bookmark: _Hlk1139371]The Trace Start procedure is initiated by the M-NG-RAN sending the TRACE START message to the S-NG-RAN or by the S-NG-RAN sending the TRACE START message to the M-NG-RAN for that specific UE. Upon reception of the TRACE START message, the NG-RAN shall initiate the requested trace session as described in TS 32.422 [X].
[bookmark: _Toc14207706]8.3.x.3	Abnormal Conditions
Void.
[bookmark: _Toc14207707]8.3.y	Deactivate Trace
[bookmark: _Toc14207708]8.3.y.1	General
The purpose of the Deactivate Trace procedure is to allow M-NG-RAN to request the S-NG-RAN or to allow the S-NG-RAN to stop the trace session for the indicated trace reference. The procedure uses UE-associated signalling.
[bookmark: _Toc14207709]8.3.y.2	Successful Operation


Figure 8.7.20.2-1: Deactivate Trace, successful opration
The Deactivate Trace procedure is initiated by the M-NG-RAN by sending the DEACTIVATE TRACE to the S-NG-RAN or by the S-NG-RAN sending the DEACTIVATE TRACE message to the M-NG-RAN for that specific UE. Upon reception of the DEACTIVATE TRACE message, the NG-RAN shall stop the trace session for the indicated trace reference in the E-UTRAN Trace ID IE.
[bookmark: _Toc14207710]8.3.y.3	Abnormal Conditions
Void.
Next Change 


[bookmark: _Toc14207809]9.1.2.2x	TRACE START
This message is sent by the M-NG-RAN or the S-NG-RAN to initiate a trace session for a UE.
Direction: M-NG-RAN node  S-NG-RAN node or S-NG-RAN node  M-NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	Trace Activation
	M
	
	9.2.2
	
	YES
	ignore



[bookmark: _Toc14207810]9.1.2.y	DEACTIVATE TRACE
This message is sent by the M-NG-RAN or the S-NG-RAN to deactivate a trace session.
Direction: M-NG-RAN node  S-NG-RAN node or S-NG-RAN node  M-NG-RAN node.

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	Trace ID
	M
	
	OCTET STRING (SIZE(8))
	As per E-UTRAN Trace ID in Trace Activation IE
	YES
	ignore




Next Change 
9.3.3	Elementary Procedure Definitions
-- ASN1START
-- **************************************************************
--
-- Elementary Procedure definitions
--
-- **************************************************************

XnAP-PDU-Descriptions {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) xnap (2) version1 (1) xnap-PDU-Descriptions (0) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	Criticality,
	ProcedureCode

FROM XnAP-CommonDataTypes

	HandoverRequest,
	HandoverRequestAcknowledge,
	HandoverPreparationFailure,
	SNStatusTransfer,
	UEContextRelease,
	HandoverCancel,
	NotificationControlIndication,
	RANPaging,
	RetrieveUEContextRequest,
	RetrieveUEContextResponse,
	RetrieveUEContextFailure,
	XnUAddressIndication,
	SecondaryRATDataUsageReport,
	SNodeAdditionRequest,
	SNodeAdditionRequestAcknowledge,
	SNodeAdditionRequestReject,
	SNodeReconfigurationComplete,
	SNodeModificationRequest,
	SNodeModificationRequestAcknowledge,
	SNodeModificationRequestReject,
	SNodeModificationRequired,
	SNodeModificationConfirm,
	SNodeModificationRefuse,
	SNodeReleaseRequest,
	SNodeReleaseRequestAcknowledge,
	SNodeReleaseReject,
	SNodeReleaseRequired,
	SNodeReleaseConfirm,
	SNodeCounterCheckRequest,
	SNodeChangeRequired,
	SNodeChangeConfirm,
	SNodeChangeRefuse,
	RRCTransfer,
	XnRemovalRequest,
	XnRemovalResponse,
	XnRemovalFailure,
	XnSetupRequest,
	XnSetupResponse,
	XnSetupFailure,
	NGRANNodeConfigurationUpdate,
	NGRANNodeConfigurationUpdateAcknowledge,
	NGRANNodeConfigurationUpdateFailure,
	E-UTRA-NR-CellResourceCoordinationRequest,
	E-UTRA-NR-CellResourceCoordinationResponse,
	ActivityNotification,
	CellActivationRequest,
	CellActivationResponse,
	CellActivationFailure,
	ResetRequest,
	ResetResponse,
	ErrorIndication,
	PrivateMessage,
	DeactivateTrace,
	TraceStart


FROM XnAP-PDU-Contents

	id-handoverPreparation,
	id-sNStatusTransfer,
	id-handoverCancel,
	id-notificationControl,
	id-retrieveUEContext,
	id-rANPaging,
	id-xnUAddressIndication,
	id-uEContextRelease,
	id-secondaryRATDataUsageReport,
	id-sNGRANnodeAdditionPreparation,
	id-sNGRANnodeReconfigurationCompletion,
	id-mNGRANnodeinitiatedSNGRANnodeModificationPreparation,
	id-sNGRANnodeinitiatedSNGRANnodeModificationPreparation,
	id-mNGRANnodeinitiatedSNGRANnodeRelease,
	id-sNGRANnodeinitiatedSNGRANnodeRelease,
	id-sNGRANnodeCounterCheck,
	id-sNGRANnodeChange,
	id-activityNotification,
	id-rRCTransfer,
	id-xnRemoval,
	id-xnSetup,
	id-nGRANnodeConfigurationUpdate,
	id-e-UTRA-NR-CellResourceCoordination,
	id-cellActivation,
	id-reset,
	id-errorIndication,
	id-privateMessage,
	id-deactivateTrace,
	id-traceStart


FROM XnAP-Constants;

-- **************************************************************
--
-- Interface Elementary Procedure Class
--
-- **************************************************************

XNAP-ELEMENTARY-PROCEDURE ::= CLASS {
	&InitiatingMessage				,
	&SuccessfulOutcome				OPTIONAL,
	&UnsuccessfulOutcome				OPTIONAL,
	&procedureCode			ProcedureCode	UNIQUE,
	&criticality			Criticality		DEFAULT ignore
}
WITH SYNTAX {
	INITIATING MESSAGE		&InitiatingMessage
	[SUCCESSFUL OUTCOME		&SuccessfulOutcome]
	[UNSUCCESSFUL OUTCOME		&UnsuccessfulOutcome]
	PROCEDURE CODE			&procedureCode
	[CRITICALITY			&criticality]
}

-- **************************************************************
--
-- Interface PDU Definition
--
-- **************************************************************

XnAP-PDU ::= CHOICE {
	initiatingMessage	InitiatingMessage,
	successfulOutcome	SuccessfulOutcome,
	unsuccessfulOutcome	UnsuccessfulOutcome,
	...
}

InitiatingMessage ::= SEQUENCE {
	procedureCode	XNAP-ELEMENTARY-PROCEDURE.&procedureCode		({XNAP-ELEMENTARY-PROCEDURES}),
	criticality		XNAP-ELEMENTARY-PROCEDURE.&criticality			({XNAP-ELEMENTARY-PROCEDURES}{@procedureCode}),
	value			XNAP-ELEMENTARY-PROCEDURE.&InitiatingMessage	({XNAP-ELEMENTARY-PROCEDURES}{@procedureCode})
}

SuccessfulOutcome ::= SEQUENCE {
	procedureCode	XNAP-ELEMENTARY-PROCEDURE.&procedureCode		({XNAP-ELEMENTARY-PROCEDURES}),
	criticality		XNAP-ELEMENTARY-PROCEDURE.&criticality			({XNAP-ELEMENTARY-PROCEDURES}{@procedureCode}),
	value			XNAP-ELEMENTARY-PROCEDURE.&SuccessfulOutcome	({XNAP-ELEMENTARY-PROCEDURES}{@procedureCode})
}

UnsuccessfulOutcome ::= SEQUENCE {
	procedureCode	XNAP-ELEMENTARY-PROCEDURE.&procedureCode		({XNAP-ELEMENTARY-PROCEDURES}),
	criticality		XNAP-ELEMENTARY-PROCEDURE.&criticality			({XNAP-ELEMENTARY-PROCEDURES}{@procedureCode}),
	value			XNAP-ELEMENTARY-PROCEDURE.&UnsuccessfulOutcome	({XNAP-ELEMENTARY-PROCEDURES}{@procedureCode})
}

-- **************************************************************
--
-- Interface Elementary Procedure List
--
-- **************************************************************

XNAP-ELEMENTARY-PROCEDURES XNAP-ELEMENTARY-PROCEDURE ::= {
	XNAP-ELEMENTARY-PROCEDURES-CLASS-1			|
	XNAP-ELEMENTARY-PROCEDURES-CLASS-2			,
	...
}

XNAP-ELEMENTARY-PROCEDURES-CLASS-1 XNAP-ELEMENTARY-PROCEDURE ::= {
	handoverPreparation										|
	retrieveUEContext										|
	sNGRANnodeAdditionPreparation							|
	mNGRANnodeinitiatedSNGRANnodeModificationPreparation	|
	sNGRANnodeinitiatedSNGRANnodeModificationPreparation	|
	mNGRANnodeinitiatedSNGRANnodeRelease					|
	sNGRANnodeinitiatedSNGRANnodeRelease					|
	sNGRANnodeChange										|
	xnRemoval												|
	xnSetup													|
	nGRANnodeConfigurationUpdate							|
	e-UTRA-NR-CellResourceCoordination						|
	cellActivation											|
	reset													,
	...
}

XNAP-ELEMENTARY-PROCEDURES-CLASS-2 XNAP-ELEMENTARY-PROCEDURE ::= {
	sNStatusTransfer						|
	handoverCancel							|
	rANPaging								|
	xnUAddressIndication					|
	uEContextRelease						|
	sNGRANnodeReconfigurationCompletion		|
	sNGRANnodeCounterCheck					|
	rRCTransfer								|
	errorIndication							|
	privateMessage							|
	notificationControl						|
	activityNotification					|
	secondaryRATDataUsageReport	,			|
	deactivateTrace							|
	traceStart								,

	...

}

-- **************************************************************
--
-- Interface Elementary Procedures
--
-- **************************************************************

handoverPreparation	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		HandoverRequest
	SUCCESSFUL OUTCOME		HandoverRequestAcknowledge
	UNSUCCESSFUL OUTCOME	HandoverPreparationFailure
	PROCEDURE CODE			id-handoverPreparation
	CRITICALITY				reject
}


sNStatusTransfer	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		SNStatusTransfer
	PROCEDURE CODE			id-sNStatusTransfer
	CRITICALITY				ignore
}


handoverCancel	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		HandoverCancel
	PROCEDURE CODE			id-handoverCancel
	CRITICALITY				ignore
}


retrieveUEContext	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		RetrieveUEContextRequest
	SUCCESSFUL OUTCOME		RetrieveUEContextResponse
	UNSUCCESSFUL OUTCOME	RetrieveUEContextFailure
	PROCEDURE CODE			id-retrieveUEContext
	CRITICALITY				reject
}


rANPaging	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		RANPaging
	PROCEDURE CODE			id-rANPaging
	CRITICALITY				reject
}


xnUAddressIndication	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		XnUAddressIndication
	PROCEDURE CODE			id-xnUAddressIndication
	CRITICALITY				reject
}


uEContextRelease	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		UEContextRelease
	PROCEDURE CODE			id-uEContextRelease
	CRITICALITY				reject
}


sNGRANnodeAdditionPreparation	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		SNodeAdditionRequest
	SUCCESSFUL OUTCOME		SNodeAdditionRequestAcknowledge
	UNSUCCESSFUL OUTCOME	SNodeAdditionRequestReject
	PROCEDURE CODE			id-sNGRANnodeAdditionPreparation
	CRITICALITY				reject
}


sNGRANnodeReconfigurationCompletion	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		SNodeReconfigurationComplete
	PROCEDURE CODE			id-sNGRANnodeReconfigurationCompletion
	CRITICALITY				reject
}


mNGRANnodeinitiatedSNGRANnodeModificationPreparation	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		SNodeModificationRequest
	SUCCESSFUL OUTCOME		SNodeModificationRequestAcknowledge
	UNSUCCESSFUL OUTCOME	SNodeModificationRequestReject
	PROCEDURE CODE			id-mNGRANnodeinitiatedSNGRANnodeModificationPreparation
	CRITICALITY				reject
}


sNGRANnodeinitiatedSNGRANnodeModificationPreparation	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		SNodeModificationRequired
	SUCCESSFUL OUTCOME		SNodeModificationConfirm
	UNSUCCESSFUL OUTCOME	SNodeModificationRefuse
	PROCEDURE CODE			id-sNGRANnodeinitiatedSNGRANnodeModificationPreparation
	CRITICALITY				reject
}


mNGRANnodeinitiatedSNGRANnodeRelease	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		SNodeReleaseRequest
	SUCCESSFUL OUTCOME		SNodeReleaseRequestAcknowledge
	UNSUCCESSFUL OUTCOME	SNodeReleaseReject
	PROCEDURE CODE			id-mNGRANnodeinitiatedSNGRANnodeRelease
	CRITICALITY				reject
}


sNGRANnodeinitiatedSNGRANnodeRelease	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		SNodeReleaseRequired
	SUCCESSFUL OUTCOME		SNodeReleaseConfirm
	PROCEDURE CODE			id-sNGRANnodeinitiatedSNGRANnodeRelease
	CRITICALITY				reject
}


sNGRANnodeCounterCheck	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		SNodeCounterCheckRequest
	PROCEDURE CODE			id-sNGRANnodeCounterCheck
	CRITICALITY				reject
}


sNGRANnodeChange		XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		SNodeChangeRequired
	SUCCESSFUL OUTCOME		SNodeChangeConfirm
	UNSUCCESSFUL OUTCOME	SNodeChangeRefuse
	PROCEDURE CODE			id-sNGRANnodeChange
	CRITICALITY				reject
}


rRCTransfer	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		RRCTransfer
	PROCEDURE CODE			id-rRCTransfer
	CRITICALITY				reject
}


xnRemoval	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		XnRemovalRequest
	SUCCESSFUL OUTCOME		XnRemovalResponse
	UNSUCCESSFUL OUTCOME		XnRemovalFailure
	PROCEDURE CODE			id-xnRemoval
	CRITICALITY				reject
}


xnSetup	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		XnSetupRequest
	SUCCESSFUL OUTCOME		XnSetupResponse
	UNSUCCESSFUL OUTCOME		XnSetupFailure
	PROCEDURE CODE			id-xnSetup
	CRITICALITY				reject
}


nGRANnodeConfigurationUpdate	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		NGRANNodeConfigurationUpdate
	SUCCESSFUL OUTCOME		NGRANNodeConfigurationUpdateAcknowledge
	UNSUCCESSFUL OUTCOME	NGRANNodeConfigurationUpdateFailure
	PROCEDURE CODE			id-nGRANnodeConfigurationUpdate
	CRITICALITY				reject
}


e-UTRA-NR-CellResourceCoordination	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		E-UTRA-NR-CellResourceCoordinationRequest
	SUCCESSFUL OUTCOME		E-UTRA-NR-CellResourceCoordinationResponse
	PROCEDURE CODE			id-e-UTRA-NR-CellResourceCoordination
	CRITICALITY				reject
}


cellActivation	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		CellActivationRequest
	SUCCESSFUL OUTCOME		CellActivationResponse
	UNSUCCESSFUL OUTCOME	CellActivationFailure
	PROCEDURE CODE			id-cellActivation
	CRITICALITY				reject
}


reset	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		ResetRequest
	SUCCESSFUL OUTCOME		ResetResponse
	PROCEDURE CODE			id-reset
	CRITICALITY				reject
}


errorIndication	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		ErrorIndication
	PROCEDURE CODE			id-errorIndication
	CRITICALITY				ignore
}


notificationControl			XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		NotificationControlIndication
	PROCEDURE CODE			id-notificationControl
	CRITICALITY				ignore
}


activityNotification		XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		ActivityNotification
	PROCEDURE CODE			id-activityNotification
	CRITICALITY				ignore
}


privateMessage			XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		PrivateMessage
	PROCEDURE CODE			id-privateMessage
	CRITICALITY				ignore
}

secondaryRATDataUsageReport	XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		SecondaryRATDataUsageReport
	PROCEDURE CODE			id-secondaryRATDataUsageReport
	CRITICALITY				reject
}
deactivateTrace XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		DeactivateTrace
	PROCEDURE CODE			id-deactivateTrace
	CRITICALITY				ignore
}

traceStart XNAP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		TraceStart
	PROCEDURE CODE			id-traceStart
	CRITICALITY				ignore
}

END
-- ASN1STOP
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9.3.4	PDU Definitions



	id-PDUSessionNotAdmitted-SNModResponse,
	id-admittedSplitSRB,
	id-admittedSplitSRBrelease,
	id-PDUSessionAdmittedModSNModConfirm,
	id-PDUSessionReleasedSNModConfirm,
	id-s-ng-RANnode-SecurityKey,
	id-PDUSessionToBeModifiedSNModRequired,
	id-S-NG-RANnodeUE-AMBR,
	id-PDUSessionToBeReleasedSNModRequired,
	id-target-S-NG-RANnodeID,
	id-S-NSSAI,
	id-MR-DC-ResourceCoordinationInfo,
	id-RANPagingFailure,
	id-UERadioCapabilityForPaging,
	id-PDUSessionDataForwarding-SNModResponse,
	id-Secondary-MN-Xn-U-TNLInfoatM,
	id-NE-DC-TDM-Pattern,
	id-InterfaceInstanceIndication,
	id-TraceID,


	maxnoofCellsinNG-RANnode,
	maxnoofDRBs,
	maxnoofPDUSessions,
	maxnoofQoSFlows
FROM XnAP-Constants;
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-- **************************************************************
--
-- PRIVATE MESSAGE
--
-- **************************************************************

PrivateMessage ::= SEQUENCE {
	privateIEs		PrivateIE-Container	{{PrivateMessage-IEs}},
	...
}

PrivateMessage-IEs XNAP-PRIVATE-IES ::= {
	...
}


-- **************************************************************
--
-- TRACE START
--
-- **************************************************************

TraceStart ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ {TraceStartIEs} },
	...
}

TraceStartIEs XNAP-PROTOCOL-IES ::= {
	{ ID id-M-NG-RANnodeUEXnAPID				CRITICALITY reject	TYPE NG-RANnodeUEXnAPID						PRESENCE mandatory	}|
	{ ID id-M-NG-RANnodeUEXnAPID				CRITICALITY reject	TYPE NG-RANnodeUEXnAPID				PRESENCE mandatory	}|
	{ ID id-TraceActivation			CRITICALITY ignore	TYPE TraceActivation				PRESENCE mandatory	},
	...
}

-- **************************************************************
--
-- DEACTIVATE TRACE
--
-- **************************************************************

DeactivateTrace ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ {DeactivateTraceIEs} },
	...
}

DeactivateTraceIEs XNAP-PROTOCOL-IES ::= {
	{ ID id-M-NG-RANnodeUEXnAPID				CRITICALITY reject	TYPE NG-RANnodeUEXnAPID						PRESENCE mandatory	}|
	{ ID id-M-NG-RANnodeUEXnAPID				CRITICALITY reject	TYPE NG-RANnodeUEXnAPID				PRESENCE mandatory	}|
	{ ID id-TraceID			CRITICALITY ignore	TYPE TraceID					PRESENCE mandatory	},
	...
}

END
-- ASN1STOP
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[bookmark: _Toc14207712]9.3.7	Constant definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

XnAP-Constants {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-Access (22) modules (3) xnap (2) version1 (1) xnap-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS
	ProcedureCode,
	ProtocolIE-ID
FROM XnAP-CommonDataTypes;

-- **************************************************************
--
-- Elementary Procedures
--
-- **************************************************************

id-handoverPreparation											ProcedureCode ::= 0
id-sNStatusTransfer												ProcedureCode ::= 1
id-handoverCancel												ProcedureCode ::= 2
id-retrieveUEContext											ProcedureCode ::= 3
id-rANPaging													ProcedureCode ::= 4
id-xnUAddressIndication											ProcedureCode ::= 5
id-uEContextRelease												ProcedureCode ::= 6
id-sNGRANnodeAdditionPreparation								ProcedureCode ::= 7
id-sNGRANnodeReconfigurationCompletion							ProcedureCode ::= 8
id-mNGRANnodeinitiatedSNGRANnodeModificationPreparation			ProcedureCode ::= 9
id-sNGRANnodeinitiatedSNGRANnodeModificationPreparation			ProcedureCode ::= 10
id-mNGRANnodeinitiatedSNGRANnodeRelease							ProcedureCode ::= 11
id-sNGRANnodeinitiatedSNGRANnodeRelease							ProcedureCode ::= 12
id-sNGRANnodeCounterCheck										ProcedureCode ::= 13
id-sNGRANnodeChange												ProcedureCode ::= 14
id-rRCTransfer													ProcedureCode ::= 15
id-xnRemoval													ProcedureCode ::= 16
id-xnSetup														ProcedureCode ::= 17
id-nGRANnodeConfigurationUpdate									ProcedureCode ::= 18
id-cellActivation												ProcedureCode ::= 19
id-reset														ProcedureCode ::= 20
id-errorIndication												ProcedureCode ::= 21
id-privateMessage												ProcedureCode ::= 22
id-notificationControl											ProcedureCode ::= 23
id-activityNotification											ProcedureCode ::= 24
id-e-UTRA-NR-CellResourceCoordination							ProcedureCode ::= 25
id-secondaryRATDataUsageReport									ProcedureCode ::= 26

id-deactivateTrace												ProcedureCode ::= XX
id-traceStart													ProcedureCode ::= YY
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id-UERadioCapabilityForPaging																		ProtocolIE-ID ::= 122
id-PDUSessionDataForwarding-SNModResponse															ProtocolIE-ID ::= 123
id-DRBsNotAdmittedSetupModifyList																	ProtocolIE-ID ::= 124
id-Secondary-MN-Xn-U-TNLInfoatM																		ProtocolIE-ID ::= 125
id-NE-DC-TDM-Pattern																				ProtocolIE-ID ::= 126
id-PDUSessionCommonNetworkInstance																	ProtocolIE-ID ::= 127
id-BPLMN-ID-Info-EUTRA																				ProtocolIE-ID ::= 128
id-BPLMN-ID-Info-NR																					ProtocolIE-ID ::= 129
id-InterfaceInstanceIndication																		ProtocolIE-ID ::= 130
id-TraceID,																		ProtocolIE-ID ::= XXX

END
-- ASN1STOP
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