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1
Introduction

In R3-210264 some proposals have been made for UE History Information in EN-DC. In this contribution a TP is presented reflecting those proposals.
2
TP to TS 36.423
============ Next Change ==============
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.
-
EN-DC Load Management. This function is used by MeNB/en-gNB to indicate resource status, overload and traffic load to each other.
-
UE Radio Capability ID Mapping.
 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 

e) Handover Success

f) Conditional 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

r) F1-C Traffic Transfer

	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
c) Access and Mobility Indication

	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

	UE Radio Capability ID Mapping
	UE Radio Capability ID Mapping


============ Next Change ==============
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

	Handover Success
	HANDOVER SUCCESS

	Conditional Handover Cancel
	CONDITIONAL HANDOVER CANCEL

	Early Status Transfer
	EARLY STATUS TRANSFER

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

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	F1-C Traffic Transfer
	F1-C TRAFFIC TRANSFER

	Access and Mobility Indication
	ACCESS AND MOBILITY INDICATION


============ Next Change ==============
8.3.10
Handover Report

8.3.10.1
General

The purpose of the Handover Report procedure is to transfer mobility related information between eNBs.

The procedure uses non UE-associated signalling.

8.3.10.2
Successful Operation
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Figure 8.3.10.2-1: Handover Report, successful operation

An eNB initiates the procedure by sending an HANDOVER REPORT message to another eNB. By sending the message eNB1 indicates to eNB2 that a mobility-related problem was detected.

If the Handover Report Type IE is set to "HO too early" or "HO to wrong cell", then the eNB1 indicates to eNB2 that, following a successful handover from a cell of eNB2 to a cell of eNB1, a radio link failure occurred and the UE attempted RRC Re-establishment either at the original cell of eNB2 (Handover Too Early), or at another cell (Handover to Wrong Cell). The detection of Handover Too Early and Handover to Wrong Cell events is made according to TS 36.300 [15].

If the UE-related information is available in eNB1, the eNB1 should include in HANDOVER REPORT message:

-
the Mobility Information IE, if the Mobility Information IE was sent for this handover from eNB2;

-
the Source cell C-RNTI IE.

If received, the eNB2 uses the above information according to TS 36.300 [15].

If the UE RLF Report received from the eNB sending the RLF INDICATION message, as described in TS 36.300 [15], is available, the eNB1 may also include it in the HANDOVER REPORT as UE RLF Report Container IE and optionally also UE RLF Report Container for extended bands IE.

If the Handover Report Type IE is set to "InterRAT ping-pong", then the eNB1 indicates to eNB2 that a completed handover from a cell of eNB2 to a cell in other RAT might have resulted in an inter-RAT ping-pong and the UE was successfully handed over to a cell of eNB1 (indicated with the Failure cell ECGI IE).

If the Handover Report Type IE is set to "Inter-system ping-pong", then the eNB1 indicates to eNB2 that a completed handover from a cell of eNB2 to a cell in NG-RAN might have resulted in an inter-system ping-pong and the UE was successfully handed over to a cell of eNB1 (indicated with the Failure cell ECGI IE).

The report contains the source and target cells, and cause of the handover. If the Handover Report Type IE is set to "HO to wrong cell", then the Re-establishment cell ECGI IE shall be included in the HANDOVER REPORT message. If the Handover Report Type IE is set to "InterRAT ping-pong", then the Target cell in UTRAN IE shall be included in the HANDOVER REPORT message. If the Handover Report Type IE is set to "Inter-system ping-pong", then the Target cell in NG-RAN IE shall be included in the HANDOVER REPORT message.
If the Handover Report Type IE is set to "SN change ping-pong", then the eNB2 shall deduce that a completed SN change procedure initiated by the eNB2 might have resulted in a SN change ping-pong. The eNB2 may use the information in the SN UE History Information IE for mobility optimisation.
8.3.10.3
Unsuccessful Operation

Not applicable.

8.3.10.4
Abnormal Conditions

Void.

============ Next Change ==============
8.7.9
MeNB initiated SgNB Release

8.7.9.1
General

The MeNB initiated SgNB Release procedure is triggered by the MeNB to initiate the release of the resources for a specific UE.
The procedure uses UE-associated signalling.

8.7.9.2
Successful Operation


[image: image2.emf]MeNB en-gNB

SGNB RELEASE REQUEST

SGNB RELEASE REQUEST ACKNOWLEDGE


Figure 8.7.9.2-1: MeNB initiated SgNB Release, successful operation

The MeNB initiates the procedure by sending the SGNB RELEASE REQUEST message. Upon reception of the SGNB RELEASE REQUEST message the en-gNB shall stop providing user data to the UE. The SgNB UE X2AP ID IE shall be included if it has been obtained from the en-gNB.
If the bearer context in the en-gNB was configured with the PDCP entity in the en-gNB, for E-RAB for which the MeNB requests forwarding of uplink/downlink data, the MeNB includes the UL Forwarding GTP Tunnel Endpoint/ DL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE of the SGNB RELEASE REQUEST message to indicate that the en-gNB should perform data forwarding of uplink/downlink packets for that E-RAB.

Upon reception of the SGNB RELEASE REQUEST message containing UE Context Kept Indicator IE set to "True", the en-gNB shall, if supported, only initiate the release of the resources related to the UE-associated signalling connection between the MeNB and the en-gNB.
If the en-gNB confirms the request to release en-gNB resources it shall send the SGNB RELEASE REQUEST ACKNOWLEDGE message to the MeNB.
If the RLC Mode IE is included for an E-RAB within the E-RABs Admitted To Be Released List IE (for E-RABs hosted at the en-gNB) in the SGNB RELEASE REQUEST ACKNOWLEDGE message, it indicates the mode that the en-gNB used for the E-RAB when it was hosted at the en-gNB. 

If the MeNB did not include the SgNB UE X2AP ID IE in the SGNB RELEASE REQUEST message, the MeNB shall ignore the SgNB UE X2AP ID IE in the SGNB RELEASE REQUEST ACKNOWLEDGE message.

Upon successful completion of the procedure, the MeNB shall start counting time, so that information regarding time since Secondary Node Release may be transferred towards the MME as specified in TS 36.413 [4].
The SN UE History Information IE in the SGNB RELEASE REQUEST ACKNOWLEDGE message shall contain a complete list of cells which are configured as PSCell. The MeNB may use this information for mobility optimisation.
Interaction with SN Status Transfer procedure:

If the UE Context Kept Indicator IE set to "True" and the E-RABs transferred to MeNB IE are included in the SGNB RELEASE REQUEST message, then the en-gNB shall, if supported, include the uplink/downlink PDCP SN and HFN status for the listed E-RABs, as specified in TS 37.340 [32].
8.7.9.3
Unsuccessful Operation
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Figure 8.7.9.3-1: MeNB initiated SgNB Release, unsuccessful operation

If the en-gNB cannot confirm the request to release en-gNB resources it shall send the SGNB RELEASE REQUEST REJECT message to the MeNB with an appropriate cause indicated in the Cause IE.

If the MeNB did not include the SgNB UE X2AP ID IE in the SGNB RELEASE REQUEST message, the MeNB shall ignore the SgNB UE X2AP ID IE in the SGNB RELEASE REQUEST REJECT message.
8.7.9.4
Abnormal Conditions

If the SGNB RELEASE REQUEST message refer to a context that does not exist, the en-gNB shall ignore the message.
When the MeNB has initiated the procedure and did not include the SgNB UE X2AP ID IE the MeNB shall regard the resources for the UE at the en-gNB as being fully released.

Interactions with the UE Context Release procedure:

If the MeNB does not receive the reply from the en-gNB before it has to relase the EN-DC connection, or it receives SGNB RELEASE REQUEST REJECT, it may trigger the UE Context Release procedure. If the en-gNB received the UE CONTEXT RELEASE right after receiving the SGNB RELEASE REQUEST (and before or after responding to it), the en-gNB shall consider the related MeNB initiated SgNB Release procedure as being the resolution of abnormal conditions and release the related UE context immediately.
8.7.10
SgNB initiated SgNB Release

8.7.10.1
General

This procedure is triggered by the en-gNB to initiate the release of the resources for a specific UE.

The procedure uses UE-associated signalling.

8.7.10.2
Successful Operation
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Figure 8.7.10.2-1: SgNB initiated SgNB Release, successful operation.

The en-gNB initiates the procedure by sending the SGNB RELEASE REQUIRED message to the MeNB.
Upon reception of the SGNB RELEASE REQUIRED message, the MeNB replies with the SGNB RELEASE CONFIRM message. For each E-RAB configured with the PDCP entity in the en-gNB, the MeNB may include the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE to indicate that it requests data forwarding of uplink and downlink packets to be performed for that bearer.
If the RLC Mode IE is included for an E-RAB within the E-RABs To Be Released List IE (for E-RABs hosted at the en-gNB) in the SGNB RELEASE REQUIRED message, it indicates the mode that the en-gNB used for the E-RAB when it was hosted at the en-gNB.

If the SgNB to MeNB Container IE is included in the SGNB RELEASE REQUIRED message, the MeNB may use the contained information to apply delta configuration.

The en-gNB may start data forwarding and stop providing user data to the UE upon reception of the SGNB RELEASE CONFIRM message.

Upon successful completion of the procedure, the MeNB shall start counting time, so that information regarding time since Secondary Node Release may be transferred towards the MME as specified in TS 36.413 [4].
The SN UE History Information IE in the SGNB RELEASE REQUIRED message shall contain a complete list of cells which are configured as PSCell. The MeNB may use this information for mobility optimisation.
8.7.10.3
Unsuccessful Operation

Not applicable.

8.7.10.4
Abnormal Conditions

Void.
============ Next Change ==============
8.3.xx
Access And Mobility Indication

8.3.xx.1
General

The purpose of the Access and Mobility Indication procedure is to transfer Access and Mobility related information between eNBs.

8.3.xx.2
Successful Operation
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Figure 8.3.xx.2-1: Access And Mobility Indication. Successful operation

eNB1 initiates the procedure by sending the ACCESS AND MOBILITY INDICATION message sent to eNB2.
8.3.xx.3
Abnormal Conditions 

Not applicable.
============ Next Change ==============
9.1.2.19
HANDOVER REPORT
This message is sent by the eNB1 to report a handover failure event or other critical mobility problem.

Direction: eNB1 ( eNB2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	Handover Report Type
	M
	
	ENUMERATED (HO too early, HO to wrong cell, …, InterRAT ping-pong, Inter System ping-pong, SN change ping-pong)
	
	YES
	ignore

	Handover Cause
	M
	
	Cause

9.2.6
	Indicates handover cause employed for handover from eNB2
	YES
	ignore

	Source cell ECGI
	M
	
	ECGI

9.2.14
	ECGI of source cell for handover procedure (in eNB2)
	YES
	ignore

	Failure cell ECGI
	M
	
	ECGI

9.2.14
	ECGI of target cell for handover procedure (in eNB1)
	YES
	ignore

	Re-establishment cell ECGI
	C-

ifHandoverReportType HoToWrongCell
	
	ECGI

9.2.14
	ECGI of cell where UE attempted re-establishment
	YES
	ignore

	Target cell in UTRAN
	C-

ifHandoverReportType InterRATpingpong
	
	OCTET STRING
	Encoded according to UTRAN Cell ID in the Last Visited UTRAN Cell Information IE, as defined in in TS 25.413 [24]
	YES
	ignore

	Source cell C-RNTI
	O
	
	BIT STRING (SIZE (16))
	C-RNTI allocated at the source eNB (in eNB2) contained in the AS-config (TS 36.331 [9]).
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information provided in the HANDOVER REQUEST message from eNB2.
	YES
	ignore

	UE RLF Report Container
	O
	
	OCTET STRING
	The UE RLF Report Container IE received in the RLF INDICATION message.
	YES
	ignore

	UE RLF Report Container for extended bands
	O
	
	OCTET STRING
	The UE RLF Report Container for extended bands IE received in the RLF INDICATION message.
	YES
	ignore

	Target cell in NG-RAN
	C-

ifHandoverReportType Inter-system pingpong
	
	OCTET STRING
	Encoded according to NG-RAN CGI IE in TS 38.413 [39]. 
	YES
	ignore

	SN UE History Information
	C-

ifHandoverReportType SNchangepingpong
	
	9.2.xx
	
	YES
	ignore


	Condition
	Explanation

	ifHandoverReportType HoToWrongCell
	This IE shall be present if the Handover Report Type IE is set to the value "HO to wrong cell"

	ifHandoverReportType InterRATpingpong
	This IE shall be present if the Handover Report Type IE is set to the value "InterRAT ping-pong"

	ifHandoverReportType Inter-system pingpong
	This IE shall be present if the Handover Report Type IE is set to the value "Inter-system ping-pong"

	ifHandoverReportType SNchangepingpong
	This IE shall be present if the Handover Report Type IE is set to the value "SN change ping-pong"


============ Next Change ==============
9.1.2.xx
ACCESS AND MOBILITY INDICATION
This message is sent by eNB1 to transfer access and mobility related information to eNB2.

Direction: eNB1 ( eNB 2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	SN UE History Information
	O
	
	9.2.xx
	
	YES
	ignore


============ Next Change ==============
9.1.4.12
SGNB RELEASE REQUEST ACKNOWLEDGE
This message is sent by the en-gNB to the MeNB to confirme the request to release en-gNB resources.

Direction: en-gNB ( MeNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB.
	YES
	ignore

	SgNB UE X2AP ID
	M
	
	en-gNB UE X2AP ID

9.2.100
	Allocated at the en-gNB.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the MeNB.
	YES
	reject

	E-RABs Admitted To Be Released List
	
	0..1
	
	
	YES
	ignore

	>E-RABs Admitted To Be Released Item
	
	1 .. <maxnoofBearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>RLC Mode
	M
	
	RLC Mode

9.2.119
	Indicates the RLC mode at the en-gNB for PDCP transfer to MeNB.
	–
	

	SN UE History Information
	M
	
	9.2.xx
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


============ Next Change ==============
9.1.4.14
SGNB RELEASE REQUIRED

This message is sent by the en-gNB to request the release of all resources for a specific UE at the en-gNB.

Direction: en-gNB ( MeNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB.
	YES
	reject

	SgNB UE X2AP ID
	M
	
	en-gNB UE X2AP ID

9.2.100
	Allocated at the en-gNB.
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the MeNB.
	YES
	reject

	E-RABs To Be Released List
	
	0..1
	
	
	YES
	ignore

	>E-RABs To Be Released Item
	
	1 .. <maxnoofBearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>RLC Mode
	M
	
	RLC Mode

9.2.119
	Indicates the RLC mode at the en-gNB for PDCP transfer to MeNB.
	–
	

	SgNB to MeNB Container
	O
	
	OCTET STRING
	Includes the NR CG-Config message as defined in TS 38.331 [31].
	YES
	ignore

	SN UE History Information
	M
	
	9.2.xx
	
	YES
	reject


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


============ Next Change ==============
9.2.xx
SN UE History Information

The SN UE History Information IE contains information about cells that are configured as PSCell.

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

	Last Visited PSCell List
	
	1..<maxnoofPSCells>
	
	Most recent information is added to the top of this list
	–
	

	>Last Visited PSCell Information
	M
	
	9.2.39
	
	–
	


	Range bound
	Explanation

	MaxnoofPSCells
	Maximum number of last visited PSCell information records that can be reported in the IE. Value is 16.


============ Start of ASN.1 change ==============
9.3.3
Elementary Procedure Definitions

-- ASN1START

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

--

-- 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

-------- skip unchanged part ----------

F1CTrafficTransfer,


UERadioCapabilityIDMappingRequest,


UERadioCapabilityIDMappingResponse,


AccessAndMobilityIndication
FROM X2AP-PDU-Contents

-------- skip unchanged part ----------

id-cellTrafficTrace,


id-f1CTrafficTransfer,


id-UERadioCapabilityIDMapping,

id-accessAndMobilityIndication
FROM X2AP-Constants;

-------- skip unchanged part ----------
X2AP-ELEMENTARY-PROCEDURES-CLASS-2 X2AP-ELEMENTARY-PROCEDURE ::= {


snStatusTransfer





|


uEContextRelease





|


handoverCancel






|


errorIndication






|


resourceStatusReporting




|


loadIndication






|


privateMessage






|


rLFIndication






|


handoverReport






|


x2Release







|


x2APMessageTransfer





|


seNBReconfigurationCompletion


|


meNBinitiatedSeNBRelease



|


seNBCounterCheck





|


sgNBReconfigurationCompletion


|


sgNBCounterCheck






|


rRCTransfer







|


secondaryRATDataUsageReport



|


sgNBActivityNotification




|


dataForwardingAddressIndication


|


gNBStatusIndication





|


endcConfigurationTransfer



|


deactivateTrace






|


traceStart







|


handoverSuccess






|

earlyStatusTransfer





|


conditionalHandoverCancel



|

endcresourceStatusReporting



|


cellTrafficTrace





|


f1CTrafficTransfer





|

accessAndMobilityIndication,


...
}

-------- skip unchanged part ----------
f1CTrafficTransfer


X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

F1CTrafficTransfer


PROCEDURE CODE


id-f1CTrafficTransfer


CRITICALITY



ignore

}

uERadioCapabilityIDMapping X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

UERadioCapabilityIDMappingRequest


SUCCESSFUL OUTCOME

UERadioCapabilityIDMappingResponse


PROCEDURE CODE


id-UERadioCapabilityIDMapping


CRITICALITY



reject
}

accessAndMobilityIndication
X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

AccessAndMobilityIndication

PROCEDURE CODE


id-accessAndMobilityIndication

CRITICALITY



ignore

}

9.3.4
PDU Definitions

-- ASN1START

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

--

-- 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

-------- skip unchanged part ----------

IABNodeIndication,


F1CTrafficContainer,


IntendedTDD-DL-ULConfiguration-NR,


UERadioCapability,

SNUEHistoryInformation
FROM X2AP-IEs

-------- skip unchanged part ----------

id-IABNodeIndication,


id-F1CTrafficContainer,


id-IntendedTDD-DL-ULConfiguration-NR,

id-SNUEHistoryInformation,

maxCellineNB,

maxnoofBearers,


maxnoofPDCP-SN,
-------- skip unchanged part ----------
-- **************************************************************

--

-- HANDOVER REPORT

--

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

HandoverReport ::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{HandoverReport-IEs}},


...

}

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


{ ID id-HandoverReportType






CRITICALITY ignore
TYPE HandoverReportType








PRESENCE mandatory}|


{ ID id-Cause









CRITICALITY ignore
TYPE Cause












PRESENCE mandatory}|


{ ID id-SourceCellECGI







CRITICALITY ignore
TYPE ECGI












PRESENCE mandatory}|


{ ID id-FailureCellECGI







CRITICALITY ignore
TYPE ECGI












PRESENCE mandatory}|


{ ID id-Re-establishmentCellECGI




CRITICALITY ignore
TYPE ECGI












PRESENCE conditional} -- The IE shall be present if the Handover Report Type IE is set to “HO to Wrong Cell” -- |


{ ID id-TargetCellInUTRAN






CRITICALITY ignore
TYPE TargetCellInUTRAN








PRESENCE conditional} -- The IE shall be present if the Handover Report Type IE is set to "InterRAT ping-pong" --|


{ ID id-SourceCellCRNTI







CRITICALITY ignore
TYPE CRNTI












PRESENCE optional}|


{ ID id-MobilityInformation






CRITICALITY ignore
TYPE MobilityInformation








PRESENCE optional}|


{ ID id-UE-RLF-Report-Container





CRITICALITY ignore
TYPE UE-RLF-Report-Container






PRESENCE optional}|


{ ID id-UE-RLF-Report-Container-for-extended-bands
CRITICALITY ignore
TYPE UE-RLF-Report-Container-for-extended-bands
PRESENCE optional}|


{ ID id-TargetCellInNGRAN






CRITICALITY ignore
TYPE TargetCellInNGRAN








PRESENCE conditional} -- The IE shall be present if the Handover Report Type IE is set to "interSystemPingpong" -- |


{ ID id-SNUEHistoryInformation

CRITICALITY ignore

TYPE SNUEHistoryInformation


PRESENCE conditional
} -- The IE shall be present if the Handover Report Type IE is set to "SN change ping-pong" -- ,


...

}

-------- skip unchanged part ----------
-- **************************************************************

--

-- SGNB RELEASE REQUEST ACKNOWLEDGE

--

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

SgNBReleaseRequestAcknowledge ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{{SgNBReleaseRequestAcknowledge-IEs}},


...

}

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


{ ID id-MeNB-UE-X2AP-ID








CRITICALITY ignore
TYPE UE-X2AP-ID










PRESENCE mandatory}|


{ ID id-SgNB-UE-X2AP-ID








CRITICALITY ignore
TYPE SgNB-UE-X2AP-ID








PRESENCE mandatory}|

{ ID id-CriticalityDiagnostics






CRITICALITY ignore
TYPE CriticalityDiagnostics





PRESENCE optional }|


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





CRITICALITY reject
TYPE UE-X2AP-ID-Extension






PRESENCE optional }|


{ ID id-E-RABs-Admitted-ToBeReleased-SgNBRelReqAckList
CRITICALITY ignore
TYPE E-RABs-Admitted-ToBeReleased-SgNBRelReqAckList
PRESENCE optional }|


{ ID id-SNUEHistoryInformation

CRITICALITY ignore

TYPE SNUEHistoryInformation


PRESENCE mandatory},


...

}

-------- skip unchanged part ----------
-- **************************************************************

--

-- SGNB RELEASE REQUIRED

--

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

SgNBReleaseRequired ::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{SgNBReleaseRequired-IEs}},


...

}

SgNBReleaseRequired-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-Cause








CRITICALITY ignore
TYPE Cause











PRESENCE mandatory}|


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



CRITICALITY reject
TYPE UE-X2AP-ID-Extension







PRESENCE optional }|


{ ID id-E-RABs-ToBeReleased-SgNBRelReqdList

CRITICALITY ignore
TYPE E-RABs-ToBeReleased-SgNBRelReqdList


PRESENCE optional }|


{ ID id-SgNBtoMeNBContainer





CRITICALITY ignore
TYPE SgNBtoMeNBContainer








PRESENCE optional }|


{ ID id-SNUEHistoryInformation

CRITICALITY reject

TYPE SNUEHistoryInformation


PRESENCE mandatory},


...

}

-------- skip unchanged part ----------
-- **************************************************************

--

-- ACCESS AND MOBILITY INDICATION

--

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

AccessAndMobilityIndication ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{ AccessAndMobilityIndication-IEs}},


...

}

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


{ ID id-SNUEHistoryInformation

CRITICALITY ignore

TYPE SNUEHistoryInformation


PRESENCE optional
},


...

}

-------- skip unchanged part ----------
9.3.5
Information Element definitions

-- ASN1START

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

--

-- 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

-------- skip unchanged part ----------

maxnoofNRSCSs,


maxnoofNRPhysicalResourceBlocks,

maxnoofNonAnchorCarrierFreqConfig,

maxnoofCellsinSNUEHistoryInfo
FROM X2AP-Constants

-------- skip unchanged part ----------
LastVisitedCell-Item ::= CHOICE {


e-UTRAN-Cell




LastVisitedEUTRANCellInformation,


uTRAN-Cell





LastVisitedUTRANCellInformation,


gERAN-Cell





LastVisitedGERANCellInformation,


...,


nG-RAN-Cell





LastVisitedNGRANCellInformation
}

LastVisitedEUTRANCellInformation ::= SEQUENCE {


global-Cell-ID




ECGI,


cellType





CellType,


time-UE-StayedInCell


Time-UE-StayedInCell,


iE-Extensions




ProtocolExtensionContainer { {LastVisitedEUTRANCellInformation-ExtIEs} } OPTIONAL,


...

}

LastVisitedEUTRANCellInformation-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {

-- Extension for Rel-11 to support enhanced granularity for time UE stayed in cell --


{ ID id-Time-UE-StayedInCell-EnhancedGranularity
CRITICALITY ignore
EXTENSION Time-UE-StayedInCell-EnhancedGranularity
PRESENCE optional}|


{ ID id-HO-cause








CRITICALITY ignore
EXTENSION Cause












PRESENCE optional},


...

}

LastVisitedGERANCellInformation ::= CHOICE {


undefined





NULL,


...

}

LastVisitedNGRANCellInformation
::= OCTET STRING
LastVisitedUTRANCellInformation
::= OCTET STRING

LastVisitedPSCell-Item ::= SEQUENCE {


lastVisitedPSCell


LastVisitedCell-Item,


iE-Extensions



ProtocolExtensionContainer { { LastVisitedPSCell-Item-ExtIEs } }
OPTIONAL

}
LastVisitedPSCell-Item-ExtIEs
X2AP-PROTOCOL-EXTENSION ::= {


...

}

LCID ::= INTEGER(1..32, ...)
-------- skip unchanged part ----------
SGNB-Addition-Trigger-Ind
 ::= ENUMERATED {


sn-change,


inter-eNB-HO,


intra-eNB-HO,


...

}
SNUEHistoryInformation ::= SEQUENCE (SIZE(1..maxnoofCellsinSNUEHistoryInfo)) OF LastVisitedPSCell-Item
SNtriggered ::=ENUMERATED{

true,

...  

}

-------- skip unchanged part ----------
9.3.7
Constant definitions

-- ASN1START

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

--

-- 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

-------- skip unchanged part ----------
id-endcresourceStatusReportingInitiation





ProcedureCode ::= 54

id-f1CTrafficTransfer










ProcedureCode ::= 55

id-UERadioCapabilityIDMapping








ProcedureCode ::= 56

id-accessAndMobilityIndication








ProcedureCode ::= xx
-------- skip unchanged part ----------
maxnoofNRSCSs







INTEGER ::= 5

maxnoofNRPhysicalResourceBlocks



INTEGER ::= 275

maxnoofNonAnchorCarrierFreqConfig


INTEGER ::= 15

maxnoofCellsinSNUEHistoryInfo



INTEGER ::= 16
-------- skip unchanged part ----------
id-CellMeasurementResult-E-UTRA-ENDC









ProtocolIE-ID ::= 401

id-CellMeasurementResult-E-UTRA-ENDC-Item








ProtocolIE-ID ::= 402

id-CellToReport-E-UTRA-ENDC












ProtocolIE-ID ::= 403

id-CellToReport-E-UTRA-ENDC-Item










ProtocolIE-ID ::= 404

id-TraceCollectionEntityURI












ProtocolIE-ID ::= 405
id-SNUEHistoryInformation












ProtocolIE-ID ::= xxx
============ End of ASN.1 change ==============
============ End of Change ==============
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