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[bookmark: _Toc510738375]8	X2AP procedures
[bookmark: _Toc510738376]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



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



[bookmark: _Toc510738377]8.2	Basic mobility procedures
[bookmark: _Toc510738378]8.2.1	Handover Preparation
[bookmark: _Toc510738379]8.2.1.1	General
This procedure is used to establish necessary resources in an eNB for an incoming handover.
The procedure uses UE-associated signalling.
[bookmark: _Toc510738380]8.2.1.2	Successful Operation


Figure 8.2.1.2-1: Handover Preparation, successful operation
The source eNB initiates the procedure by sending the HANDOVER REQUEST message to the target eNB. When the source eNB sends the HANDOVER REQUEST message, it shall start the timer TRELOCprep. 
The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-RAB Level QoS Parameters IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [4].
The source eNB may include in the GUMMEI IE any GUMMEI corresponding to the source MME node.
If at least one of the requested non-GBR E-RABs is admitted to the cell indicated by the Target Cell ID IE, the target eNB shall reserve necessary resources, and send the HANDOVER REQUEST ACKNOWLEDGE message back to the source eNB. The target eNB shall include the E-RABs for which resources have been prepared at the target cell in the E-RABs Admitted List IE. The target eNB shall include the E-RABs that have not been admitted in the E-RABs Not Admitted List IE with an appropriate cause value.
At reception of the HANDOVER REQUEST message the target eNB shall:
-	prepare the configuration of the AS security relation between the UE and the target eNB by using the information in the UE Security Capabilities IE and the AS Security Information IE in the UE Context Information IE.
For each E-RAB for which the source eNB proposes to do forwarding of downlink data, the source eNB shall include the DL Forwarding IE within the E-RABs To be Setup Item IE of the HANDOVER REQUEST message. For each E-RAB that it has decided to admit, the target eNB may include the DL GTP Tunnel Endpoint IE within the E-RABs Admitted Item IE of the HANDOVER REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding of downlink data for this bearer. This GTP tunnel endpoint may be different from the corresponding GTP TEID IE in the E-RAB To Be Switched in Downlink List IE of the PATH SWITCH REQUEST message (see TS 36.413 [4]) depending on implementation choice.
For each bearer in the E-RABs Admitted List IE, the target eNB may include the UL GTP Tunnel Endpoint IE to indicate that it requests data forwarding of uplink packets to be performed for that bearer.
Upon reception of the HANDOVER REQUEST ACKNOWLEDGE message the source eNB shall stop the timer TRELOCprep, start the timer TX2RELOCoverall and terminate the Handover Preparation procedure. The source eNB is then defined to have a Prepared Handover for that X2 UE-associated signalling.
If the Trace Activation IE is included in the HANDOVER REQUEST message then the target eNB shall, if supported, initiate the requested trace function as described in TS 32.422 [6]. In particular, the target eNB shall, if supported:
-	if the Trace Activation IE does not include the MDT Configuration IE, initiate the requested trace session as described in TS 32.422 [6];
-	if the Trace Activation IE includes the MDT Activation IE, within the MDT Configuration IE, set to “Immediate MDT and Trace” initiate the requested trace session and MDT session as described in TS 32.422 [6];
-	if the Trace Activation IE includes the MDT Activation IE, within the MDT Configuration IE, set to “Immediate MDT Only” initiate the requested MDT session as described in TS 32.422 [6] and the target eNB shall ignore Interfaces To Trace IE, and Trace Depth IE;
-	if the Trace Activation IE includes the MDT Location Information IE, within the MDT Configuration IE, store this information and take it into account in the requested MDT session;
-	if the Trace Activation IE includes the Signalling based MDT PLMN List IE, within the MDT Configuration IE, the eNB may use it to propagate the MDT Configuration as described in TS 37.320 [31];
-	if the Trace Activation IE includes the UE Application layer measurement configuration IE, initiate the requested trace session and QoE Measurement Collection function as described in TS 36.300 [15].
If the Management Based MDT Allowed IE only or the Management Based MDT Allowed IE and the Management Based MDT PLMN List IE is contained in the HANDOVER REQUEST message, the target eNB shall, if supported, store the received information in the UE context, and use this information to allow subsequent selection of the UE for management based MDT defined in TS 32.422 [6].
If the Masked IMEISV IE is contained in the HANDOVER REQUEST message the target eNB shall, if supported, use it to determine the characteristics of the UE for subsequent handling.
The source eNB shall, if supported and available in the UE context, include the Management Based MDT Allowed IE and the Management Based MDT PLMN List IE in the HANDOVER REQUEST message, except if the source eNB selects a serving PLMN in the target eNB which is not included in the Management Based MDT PLMN List. If the Management Based MDT PLMN List IE is not present, the source eNB shall, if supported, include the Management Based MDT Allowed IE, if this information is available in the UE context, in the HANDOVER REQUEST message, except if the source eNB selects a serving PLMN in the target eNB different from the serving PLMN in the source eNB.
If the Handover Restriction List IE is
-	contained in the HANDOVER REQUEST message, the target eNB shall
-	store the information received in the Handover Restriction List IE in the UE context;
-	use this information to determine a target for the UE during subsequent mobility action for which the eNB provides information about the target of the mobility action towards the UE, except when one of the E-RABs has a particular ARP value (TS 23.401 [12]) in which case the information shall not apply;
-	use this information to select a proper SCG during dual connectivity operation.
-	not contained in the HANDOVER REQUEST message, the target eNB shall consider that no roaming and no access restriction apply to the UE.
If the Location Reporting Information IE is included in the HANDOVER REQUEST message then the target eNB should initiate the requested location reporting functionality as defined in TS 36.413 [4].
If the SRVCC Operation Possible IE is included in the HANDOVER REQUEST message, the target eNB shall store the content of such IE in the UE context and use it as defined in TS 23.216 [20].
●	If the UE Security Capabilities IE included in the HANDOVER REQUEST message only contains the EIA0 algorithm as defined in TS 33.401 [18] and if this EIA0 algorithm is defined in the configured list of allowed integrity protection algorithms in the eNB (TS 33.401 [18]), the eNB shall take it into use and ignore the keys received in the AS Security Information IE.
The HANDOVER REQUEST message shall contain the Subscriber Profile ID for RAT/Frequency priority IE, if available.
If the Subscriber Profile ID for RAT/Frequency priority IE is contained in the HANDOVER REQUEST message, the target eNB shall store this information and the target eNB should use the information as defined in TS 36.300 [15].
Upon reception of UE History Information IE in the HANDOVER REQUEST message, the target eNB shall collect the information defined as mandatory in the UE History Information IE and shall, if supported, collect the information defined as optional in the UE History Information IE, for as long as the UE stays in one of its cells, and store the collected information to be used for future handover preparations.
Upon reception of the UE History Information from the UE IE in the HANDOVER REQUEST message, the target eNB shall, if supported, store the collected information to be used for future handover preparations.
If the Mobility Information IE is provided in the HANDOVER REQUEST message, the target eNB shall, if supported, store this information and use it as defined in TS 36.300 [15]. The target eNB shall, if supported, store the C-RNTI of the source cell received in the HANDOVER REQUEST message.
If the Expected UE Behaviour IE is provided in the HANDOVER REQUEST message, the target eNB shall, if supported, store this information and may use it to determine the RRC connection time.
If the ProSe Authorized IE is contained in the HANDOVER REQUEST message and it contains one or more IEs set to "authorized", the eNB shall, if supported, consider that the UE is authorized for the relevant ProSe service(s).
If the V2X Services Authorized IE is contained in the HANDOVER REQUEST message and it contains one or more IEs set to "authorized", the eNB shall, if supported, consider that the UE is authorized for the relevant service(s).
If the UE Context Reference at the SeNB IE is contained in the HANDOVER REQUEST message the target eNB may use it as specified in TS 36.300 [15]. In this case, the source eNB may expect the target eNB to include the UE Context Kept Indicator IE set to "True" in the HANDOVER REQUEST ACKNOWLEDGE message, which shall use this information as specified in TS 36.300 [15]. If the UE Context Reference at the WT IE is contained in the HANDOVER REQUEST message, the target eNB may use it as specified in TS 36.300 [15]. In this case, the source eNB may expect the target eNB to include the WT UE Context Kept Indicator IE set to "True" in the HANDOVER REQUEST ACKNOWLEDGE message; the source eNB shall use this information as specified in TS 36.300 [15].
If the UE Context Reference at the SgNB IE is contained in the HANDOVER REQUEST message the target eNB may use it as specified in TS 37.340 [32]. In this case, the source eNB may expect the target eNB to include the UE Context Kept Indicator IE set to "True" in the HANDOVER REQUEST ACKNOWLEDGE message, which shall use this information as specified in TS 37.340 [32].
If the Bearer Type IE is included in the HANDOVER REQUEST message and is set to “non IP”, then the target eNB shall not perform header compression for the concerned E-RAB.If the UE Sidelink Aggregate Maximum Bit Rate IE is contained in the HANDOVER REQUEST message, the target eNB shall, if supported, use it for the concerned UE’s sidelink communication in network scheduled mode for V2X services.
If the NR UE Security Capabilities IE is included in the HANDOVER REQUEST message, the target eNB shall, if supported, store this information in the UE context and send it to the respective peer node during subsequent handover preparations and/or EN-DC operations for the UE as defined in TS 33.401 [15].
[bookmark: _Toc510738381]8.2.1.3	Unsuccessful Operation


Figure 8.2.1.3-1: Handover Preparation, unsuccessful operation
If the target eNB does not admit at least one non-GBR E-RAB, or a failure occurs during the Handover Preparation, the target eNB shall send the HANDOVER PREPARATION FAILURE message to the source eNB. The message shall contain the Cause IE with an appropriate value.
If the target eNB receives a HANDOVER REQUEST message containing RRC Context IE that does not include required information as specified in TS 36.331 [9], the target eNB shall send the HANDOVER PREPARATION FAILURE message to the source eNB.
Interactions with Handover Cancel procedure:
If there is no response from the target eNB to the HANDOVER REQUEST message before timer TRELOCprep expires in the source eNB, the source eNB should cancel the Handover Preparation procedure towards the target eNB by initiating the Handover Cancel procedure with the appropriate value for the Cause IE. The source eNB shall ignore any HANDOVER REQUEST ACKNOWLEDGE or HANDOVER PREPARATION FAILURE message received after the initiation of the Handover Cancel procedure and remove any reference and release any resources related to the concerned X2 UE-associated signalling.
[bookmark: _Toc510738382]8.2.1.4	Abnormal Conditions
If the target eNB receives a HANDOVER REQUEST message containing multiple E-RAB ID IEs (in the E-RABs To Be Setup List IE) set to the same value, the target eNB shall not admit the corresponding E-RABs.
If the target eNB receives a HANDOVER REQUEST message containing a E-RAB Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in TS 23.203 [13]), and which does not contain the GBR QoS Information IE, the target eNB shall not admit the corresponding E-RAB. 
If the supported algorithms for encryption defined in the Encryption Algorithms IE in the UE Security Capabilities IE in the UE Context Information IE, plus the mandated support of EEA0 in all UEs (TS 33.401 [18]), do not match any algorithms defined in the configured list of allowed encryption algorithms in the target eNB (TS 33.401 [18]), the target eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message.
If the supported algorithms for integrity defined in the Integrity Protection Algorithms IE in the UE Security Capabilities IE in the UE Context Information IE, plus the mandated support of the EIA0 algorithm in all UEs (TS 33.401 [18]), do not match any algorithms defined in the configured list of allowed integrity protection algorithms in the eNB (TS 33.401 [18]), the eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message. 
If the target eNB receives a HANDOVER REQUEST message which does not contain the Handover Restriction List IE, and the PLMN to be used cannot be determined otherwise, the target eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message.
If the target eNB receives a HANDOVER REQUEST message containing the Handover Restriction List IE, and the serving PLMN is not supported by the target cell, the target eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message.
If the target eNB receives a HANDOVER REQUEST message which does not contain the CSG Membership Status IE, and the target cell is a hybrid cell, the target eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message.
If the target cell is a CSG cell and the target eNB has not received any CSG ID of the source cell, the target eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message.
If the target cell is a CSG cell with a different CSG from the source cell, the target eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message.
[bookmark: _Toc510738383]8.2.2		SN Status Transfer
[bookmark: _Toc510738384]8.2.2.1	General
The purpose of the SN Status Transfer procedure is to transfer the uplink PDCP SN and HFN receiver status and the downlink PDCP SN and HFN transmitter status either, from the source to the target eNB during an X2 handover, between the eNBs involved in dual connectivity and/or LWA, or between eNB and en-gNB involved in EN-DC, for each respective E-RAB for which PDCP SN and HFN status preservation applies.
If the SN Status Transfer procedure is applied in the course of dual connectivity, LWA, or EN-DC, in the subsequent specification text
-	the behaviour of the eNB from which the E-RAB context is transferred, i.e., the eNB involved in dual connectivity, LWA, or EN-DC from which data forwarding, is specified by the behaviour of the "source eNB",
-	the behaviour of the eNB to which the E-RAB context is transferred, i.e., the eNB involved in dual connectivity, LWA, or EN-DC to which data is forwarded, is specified by the behaviour of the "target eNB".
-	the behaviour of the en-gNB from which the E-RAB context is transferred, i.e., the en-gNB involved in EN-DC from which data forwarding, is specified by the behaviour of the "source en-gNB",
-	the behaviour of the en-gNB to which the E-RAB context is transferred, i.e., the en-gNB involved in EN-DC to which data is forwarded, is specified by the behaviour of the "target en-gNB".
The procedure uses UE-associated signalling.
[bookmark: _Toc510738385]8.2.2.2	Successful Operation



Figure 8.2.2.2-1: SN Status Transfer, successful operation



Figure 8.2.2.2-2: eNB initiated SN Status Transfer for EN-DC, successful operation



Figure 8.2.2.2-3: en-gNB initiated SN Status Transfer for EN-DC, successful operation

The source eNB initiates the procedure by stop assigning PDCP SNs to downlink SDUs and stop delivering UL SDUs towards the EPC and sending the SN STATUS TRANSFER message to the target eNB at the time point when it considers the transmitter/receiver status to be frozen. The target eNB using Full Configuration for this handover as per TS 36.300 [15] shall ignore the information received in this message.
The E-RABs Subject To Status Transfer List IE included in the SN STATUS TRANSFER message contains the E-RAB ID(s) corresponding to the E-RAB(s) for which PDCP SN and HFN status preservation shall be applied.
If the source eNB includes in the SN STATUS TRANSFER message, the information on the missing and received uplink SDUs in the Receive Status Of UL PDCP SDUs IE or Receive Status Of UL PDCP SDUs Extended IE or Receive Status Of UL PDCP SDUs for PDCP SN Length 18 IE for each E-RAB for which the source eNB has accepted the request from the target eNB for uplink forwarding, then the target eNB may use it in a Status Report message sent to the UE over the radio.
For each E-RAB for which the DL COUNT Value IE is received in the SN STATUS TRANSFER message, the target eNB shall use it to mark with the value contained in the PDCP-SN IE of this IE the first downlink packet for which there is no PDCP SN yet assigned. If the DL COUNT Value Extended IE or DL COUNT Value for PDCP SN Length 18 IE is included in the E-RABs Subject To Status Transfer Item IE, the target eNB shall, if supported, use the value contained in the PDCP-SN Extended IE of the DL COUNT Value Extended IE or PDCP-SN Length 18 IE of the DL COUNT Value for PDCP SN Length 18 IE instead of the value contained in the PDCP-SN IE of the DL COUNT Value IE.
For each E-RAB for which the UL COUNT Value IE is received in the SN STATUS TRANSFER message, the target eNB shall not deliver any uplink packet which has a PDCP SN lower than the value contained in the PDCP-SN IE of this IE. If the UL COUNT Value Extended IE or UL COUNT Value for PDCP SN Length 18 IE is included in the E-RABs Subject To Status Transfer Item IE, the target eNB shall, if supported, use the value contained in the PDCP-SN Extended IE of the UL COUNT Value Extended IE or PDCP-SN Length 18 IE of the UL COUNT Value for PDCP SN Length 18 IE instead of the value contained in the PDCP-SN IE of the UL COUNT Value IE.
EN-DC
If the en-gNB sends the message to the MeNB, then the SgNB UE X2AP ID IE shall be included in the SN STATUS TRANSFER message, while the Old eNB UE X2AP ID IE is ignored. The SgNB UE X2AP ID IE is used as the old UE ID.
If the MeNB sends the message to the en-gNB, then the SgNB UE X2AP ID IE shall be included in the SN STATUS TRANSFER message, while the New eNB UE X2AP ID IE is ignored. The SgNB UE X2AP ID IE is used as the new UE ID.
[bookmark: _Toc510738386]8.2.2.3	Abnormal Conditions
If the target eNB receives this message for a UE for which no prepared handover exists at the target eNB, the target eNB shall ignore the message.
[bookmark: _Toc510738387]8.2.3	UE Context Release
[bookmark: _Toc510738388]8.2.3.1	General
For handover, the UE Context Release procedure is initiated by the target eNB to indicate to the source eNB that radio and control plane resources for the associated UE context are allowed to be released.
For dual connectivity, UE Context Release procedure is initiated by the MeNB to finally release the UE context at the SeNB. For dual connectivity specific mobility scenarios specified in TS 36.300 [15] only resources related to the UE-associated signalling connection between the MeNB and the SeNB are released. For EN-DC, the UE Context Release procedure is initiated by the MeNB to finally release the UE context at the en-gNB. For EN-DC specific mobility scenarios specified in TS 37.340 [32] where SCG radio resources in the en-gNB are kept, only resources related to the UE-associated signalling connection between the MeNB and the en-gNB are released.
The procedure uses UE-associated signalling.
[bookmark: _Toc510738389]8.2.3.2	Successful Operation


Figure 8.2.3.2-1: UE Context Release, successful operation for handover



Figure 8.2.3.2-2: UE Context Release, successful operation for dual connectivity




Figure 8.2.3.2-3: UE Context Release, successful operation for EN-DC

Handover
The UE Context Release procedure is initiated by the target eNB. By sending the UE CONTEXT RELEASE message the target eNB informs the source eNB of Handover success and triggers the release of resources. 
Upon reception of the UE CONTEXT RELEASE message, the source eNB may release radio and control plane related resources associated to the UE context. For E-RABs for which data forwarding has been performed, the source eNB should continue forwarding of U-plane data as long as packets are received at the source eNB from the EPC or the source eNB buffer has not been emptied (an implementation dependent mechanism decides that data forwarding can be stopped). When the eNB supporting L-GW function for SIPTO@LN operation releases radio and control plane related resources associated to the UE context, it shall also request using intra-node signalling the collocated L-GW to release the SIPTO@LN PDN connection as defined in TS 23.401 [12].
Dual Connectivity
The UE Context Release procedure is initiated by the MeNB. By sending the UE CONTEXT RELEASE message the MeNB informs the SeNB that the UE Context can be removed.
Upon reception of the UE CONTEXT RELEASE message, the SeNB may release radio and control plane related resources associated to the UE context. For E-RABs for which data forwarding has been performed, the SeNB should continue forwarding of U-plane data as long as packets are received at the SeNB from the EPC or the SeNB buffer has not been emptied (an implementation dependent mechanism decides that data forwarding can be stopped). The SeNB supporting L-GW function for LIPA operation shall also request using intra-node signalling the collocated L-GW to release the LIPA PDN connection as defined in TS 23.401 [12]. If the SIPTO Bearer Deactivation Indication IE is received in the UE CONTEXT RELEASE message, the SeNB supporting L-GW function for SIPTO@LN operation shall also request using intra-node signalling the collocated L-GW to release the SIPTO@LN PDN connection as defined in TS 23.401 [12].
EN-DC
The UE Context Release procedure is initiated by the MeNB. By sending the UE CONTEXT RELEASE message the MeNB informs the en-gNB that the UE Context can be removed.
Upon reception of the UE CONTEXT RELEASE message, the en-gNB may release radio and control plane related resources associated to the UE context. For E-RABs for which data forwarding has been performed, the en-gNB should continue forwarding of U-plane data as long as packets are received at the en-gNB from the EPC or the en-gNB buffer has not been emptied (an implementation dependent mechanism decides that data forwarding can be stopped).
In the course of signalling for EN-DC, the SgNB UE X2AP ID IE shall be included in the UE CONTEXT RELEASE message, while the Old eNB UE X2AP ID IE is ignored. The SgNB UE X2AP ID IE is used as the new UE ID.
Interaction with the MeNB initiated SeNB Release procedure:
The SeNB may receive the SENB RELEASE REQUEST message including the UE Context Kept Indicator IE set to “True”, upon which the SeNB shall, if supported, only release the resources related to the UE-associated signalling connection between the MeNB and the SeNB, as specified in TS 36.300 [15].
Interaction with the MeNB initiated SgNB Release procedure:
The en-gNB may receive the SGNB RELEASE REQUEST message including the UE Context Kept Indicator IE set to “True”, upon which the en-gNB shall, if supported, only release the resources related to the UE-associated signalling connection between the MeNB and the en-gNB, as specified in TS 37.340 [32].
[bookmark: _Toc510738390]8.2.3.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc510738391]8.2.3.4	Abnormal Conditions
If the UE Context Release procedure is not initiated towards the source eNB from any prepared eNB before the expiry of the timer TX2RELOCoverall, the source eNB shall request the MME to release the UE context. 
If the UE returns to source eNB before the reception of the UE CONTEXT RELEASE message or the expiry of the timer TX2RELOCoverall, the source eNB shall stop the TX2RELOCoverall and continue to serve the UE.
[bookmark: _Toc510738392]8.2.4	Handover Cancel
[bookmark: _Toc510738393]8.2.4.1	General
The Handover Cancel procedure is used to enable a source eNB to cancel an ongoing handover preparation or an already prepared handover.
The procedure uses UE-associated signalling.
[bookmark: _Toc510738394]8.2.4.2	Successful Operation


Figure 8.2.4.2-1: Handover Cancel, successful operation
The source eNB initiates the procedure by sending the HANDOVER CANCEL message to the target eNB. The source eNB shall indicate the reason for cancelling the handover by means of an appropriate cause value.
At the reception of the HANDOVER CANCEL message, the target eNB shall remove any reference to, and release any resources previously reserved to the concerned UE context.
The New eNB UE X2AP ID IE and, if available, the New eNB UE X2AP ID Extension IE shall be included if it has been obtained from the target eNB. 
[bookmark: _Toc510738395]8.2.4.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc510738396]8.2.4.4	Abnormal Conditions
Should the HANDOVER CANCEL message refer to a context that does not exist, the target eNB shall ignore the message.
[bookmark: _Toc510738397]8.3		Global Procedures
[bookmark: _Toc510738398]8.3.1		Load Indication
[bookmark: _Toc510738399]8.3.1.1	General
The purpose of the Load Indication procedure is to transfer load and interference co-ordination information between eNBs controlling intra-frequency neighboring cells, and additionally between eNBs controlling inter-frequency neighboring cells for TDD.
The procedure uses non UE-associated signalling.
[bookmark: _Toc510738400]8.3.1.2	Successful Operation


Figure 8.3.1.2-1: Load Indication, successful operation
An eNB1 initiates the procedure by sending LOAD INFORMATION message to a peer eNB2.
If the UL Interference Overload Indication IE is received in the LOAD INFORMATION message, it indicates the interference level experienced by the indicated cell on all resource blocks, per PRB. If the Extended UL Interference Overload Info IE is received in the LOAD INFORMATION message, the UL Interference Overload Indication IE indicates the interference level experienced by the indicated cell ignoring the UL subframe(s) represented as value “1” in the Associated Subframes IE. The receiving eNB may take such information into account when setting its scheduling policy and shall consider the received UL Interference Overload Indication IE value valid until reception of a new LOAD INFORMATION message carrying an update of the same IE.
If the UL High Interference Indication IE is received in the LOAD INFORMATION message, it indicates, per PRB, the occurrence of high interference sensitivity, as seen from the sending eNB. The receiving eNB should try to avoid scheduling cell edge UEs in its cells for the concerned PRBs. The Target Cell ID IE received within the UL High Interference Information IE group in the LOAD INFORMATION message indicates the cell for which the corresponding UL High Interference Indication is meant. The receiving eNB shall consider the value of the UL High Interference Information IE group valid until reception of a new LOAD INFORMATION message carrying an update.
If the Relative Narrowband Tx Power (RNTP) IE is received in the LOAD INFORMATION message, it indicates, per PRB or per subframe per PRB (Enhanced RNTP), whether downlink transmission power is lower than the value indicated by the RNTP Threshold IE. If the Enhanced RNTP IE is included in the Relative Narrowband Tx Power (RNTP) IE, it additionally indicates whether the downlink transmission power is lower than the value specified by the RNTP High Power Threshold IE. The receiving eNB may take such information into account when setting its scheduling policy and shall consider the received Relative Narrowband Tx Power (RNTP) IE value valid until reception of a new LOAD INFORMATION message carrying an update. If the Enhanced RNTP IE included in the Relative Narrowband Tx Power (RNTP) IE is present, the receiving eNB shall consider the received Enhanced RNTP IE value valid starting from the subframe indicated by the Start SFN IE and Start Subframe Number IE, if present.
If the ABS Information IE is included in the LOAD INFORMATION message, the ABS Pattern Info IE indicates the subframes designated as almost blank subframes by the sending eNB for the purpose of interference coordination. The receiving eNB may take such information into consideration when scheduling UEs.
The receiving eNB may use the Measurement Subset IE received in the LOAD INFORMATION message, for the configuration of specific measurements towards the UE.
The receiving eNB shall consider the received information as immediately applicable. The receiving eNB shall consider the value of the ABS Information IE valid until reception of a new LOAD INFORMATION message carrying an update. 
If an ABS indicated in the ABS pattern info IE coincides with a MBSFN subframe, the receiving eNB shall consider that the subframe is designated as almost blank subframe by the sending eNB.
If the Invoke Indication IE is included in the LOAD INFORMATION message, it indicates which type of information the sending eNB would like the receiving eNB to send back. The receiving eNB may take such request into account.
If the Invoke Indication IE is set to "ABS Information", it indicates the sending eNB would like the receiving eNB to initiate the Load Indication procedure, with the LOAD INFORMATION message containing the ABS Information IE indicating non-zero ABS patterns in the relevant cells. If the Invoke Indication IE is set to "Start NAICS Information", it indicates the sending eNB would like the receiving eNB to initiate the Load Indication procedure with the LOAD INFORMATION message containing the Dynamic DL transmission information IE. The first time the Dynamic DL transmission information IE is signalled after receiving the Invoke Indication IE set to "Start NAICS Information", all the NAICS parameters in the NAICS Information IE shall be included. If the Invoke Indication IE is set to "Stop NAICS Information", it indicates the sending eNB does not need NAICS information and therefore the receiving eNB should stop signalling NAICS parameters for the concerned cell. 
If the NAICS Information IE is set to "NAICS Active", the receiving eNB may use it for the configuration of DL interference mitigation assistance information towards the UE. Information included in the NAICS Information IE shall replace corresponding NAICS information existing at the receiver. If the NAICS Information IE is set to "NAICS Inactive", the receiving eNB shall consider the existing NAICS information as invalid.
If the Intended UL-DL Configuration IE is included in the LOAD INFORMATION message, it indicates the UL-DL configuration intended to be used by the indicated cell. The receiving eNB may take such information into account when setting its scheduling policy and shall consider the received Intended UL-DL Configuration IE value valid until reception of a new LOAD INFORMATION message carrying an update of the same IE.
If the Extended UL Interference Overload Info IE is received in the LOAD INFORMATION message, the Extended UL Interference Overload Indication IE indicates the interference level experienced by the indicated cell on all resource blocks, per PRB, in the UL subframe(s) which is represented as value “1” in the Associated Subframes IE. The receiving eNB may take such information into account when setting its scheduling policy and shall consider the received Extended UL Interference Overload Info IE value valid until reception of a new LOAD INFORMATION message carrying an update of the same IE.
If the CoMP Information IE is received in the LOAD INFORMATION message, the receiving eNB may take the IE into account for RRM. The receiving eNB shall consider the CoMP Information IE valid starting in the subframe indicated by the Start SFN IE and Start Subframe Number IE, if present. If the Start SFN IE and Start Subframe Number IE are not present, then the receiving eNB shall consider the CoMP Information IE as immediately valid. The receiving eNB shall consider the CoMP Information IE valid until an update of the same IE, received in a new LOAD INFORMATION message, is considered valid.
[bookmark: _Toc510738401]8.3.1.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc510738402]8.3.1.4	Abnormal Conditions
Void.
[bookmark: _Toc510738403]8.3.2	Error Indication
[bookmark: _Toc510738404]8.3.2.1	General
The Error Indication procedure is initiated by an eNB to report detected errors in one incoming message, provided they cannot be reported by an appropriate failure message.
If the error situation arises due to reception of a message utilising UE associated signalling, then the Error Indication procedure uses UE-associated signalling. Otherwise the procedure uses non UE-associated signalling.
[bookmark: _Toc510738405]8.3.2.2	Successful Operation


Figure 8.3.2.2-1: Error Indication, successful operation. 



Figure 8.3.2.2-2: eNB initiated Error Indication for EN-DC, successful operation.



Figure 8.3.2.2-3: en-gNB initiated Error Indication for EN-DC, successful operation.

When the conditions defined in clause 10 are fulfilled, the Error Indication procedure is initiated by an ERROR INDICATION message sent from the node detecting the error situation.
The ERROR INDICATION message shall contain at least either the Cause IE or the Criticality Diagnostics IE.
In case the Error Indication procedure is triggered by UE associated signalling, in the course of handover signalling and signalling for dual connectivity, the Old eNB UE X2AP ID IE and the New eNB UE X2AP ID IE shall be included in the ERROR INDICATION message. In case the Error Indication procedure is triggered by UE associated signalling, in the course of signalling for EN-DC, the Old en-gNB UE X2AP ID IE and the New eNB UE X2AP ID IE shall be included in the ERROR INDICATION message. If any of Old eNB UE X2AP ID IE, Old en-gNB UE X2AP ID IE and New eNB UE X2AP ID IE is not correct, the cause shall be set to appropriate value e.g. "unknown Old eNB UE X2AP ID", "unknown Old en-gNB UE X2AP ID", "unknown New eNB UE X2AP ID" or "unknown pair of UE X2AP ID".
If the UE-associated signalling connection is identified by extended eNB UE X2AP IDs the specification text above is applicable for the UE X2AP ID Extension accordingly.
[bookmark: _Toc510738406]8.3.2.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc510738407]8.3.2.4	Abnormal Conditions
Not applicable.
[bookmark: _Toc510738408]8.3.3	X2 Setup
[bookmark: _Toc510738409]8.3.3.1	General
The purpose of the X2 Setup procedure is to exchange application level configuration data needed for two eNBs to interoperate correctly over the X2 interface. This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also resets the X2 interface like a Reset procedure would do.
The procedure uses non UE-associated signalling.
[bookmark: _Toc510738410]8.3.3.2	Successful Operation



Figure 8.3.3.2-1: X2 Setup, successful operation
An eNB1 initiates the procedure by sending the X2 SETUP REQUEST message to a candidate eNB2. The candidate eNB2 replies with the X2 SETUP RESPONSE message. The initiating eNB1 shall transfer the complete list of its served cells and, if available, a list of supported GU Group Ids to the candidate eNB2. The candidate eNB2 shall reply with the complete list of its served cells and shall include, if available, a list of supported GU Group Ids in the reply.
If a cell is switched off for energy savings reasons, it should be activated before initiating or responding to the X2 Setup procedure and shall still be included in the list of served cells.
The initiating eNB1 may include the Neighbour Information IE in the X2 SETUP REQUEST message. The candidate eNB2 may also include the Neighbour Information IE in the X2 SETUP RESPONSE message. The Neighbour Information IE shall only include E-UTRAN cells that are direct neighbours of cells in the reporting eNB. A direct neighbour of one cell of a given eNB may be any cell belonging to an eNB that is a neighbour of that given eNB cell e.g. even if the cell has not been reported by a UE. The initiating eNB1 may include the TAC IE with the Neighbour Information IE in the X2 SETUP REQUEST message. The candidate eNB2 may also include the TAC IE with the Neighbour Information IE in the X2 SETUP RESPONSE message. The eNB receiving the IE may use it according to TS 36.300 [15].
The initiating eNB1 may include the Number of Antenna Ports IE in the X2 SETUP REQUEST message. The candidate eNB2 may also include the Number of Antenna Ports IE in the X2 SETUP RESPONSE message. The eNB receiving the IE may use it according to TS 36.331 [9].
The initiating eNB1 may include the PRACH Configuration IE in the X2 SETUP REQUEST message. The candidate eNB2 may also include the PRACH Configuration IE in the X2 SETUP RESPONSE message. The eNB receiving the IE may use this information for RACH optimisation.
The initiating eNB1 may include the MBSFN Subframe Info IE in the X2 SETUP REQUEST message. The candidate eNB2 may also include the MBSFN Subframe Info IE in the X2 SETUP RESPONSE message. The eNB receiving the IE may use it according to TS 36.331 [9].
For each CSG cell or hybrid cell served by the initiating eNB1 the X2 SETUP REQUEST message shall contain the CSG ID IE. For each CSG cell or hybrid cell served by the candidate eNB2 the X2 SETUP RESPONSE message shall contain the CSG ID IE. The eNB receiving the IE shall take this information into account when further deciding whether X2 handover between the source cell and the target cell may be performed.
The initiating eNB1 may include the MBMS Service Area Identity List IE in the X2 SETUP REQUEST message. The candidate eNB2 may also include the MBMS Service Area Identity List IE in the X2 SETUP RESPONSE message. The eNB receiving the IE may use it according to TS 36.300 [15].
For each cell served by the initiating eNB1 the X2 SETUP REQUEST message may contain the MultibandInfoList IE and may also contain the FreqBandIndicatorPriority IE. For each cell served by the candidate eNB2 the X2 SETUP RESPONSE message may contain the MultibandInfoList IE and may also contain the FreqBandIndicatorPriority IE. The eNB receiving the MultibandInfoList IE shall, if supported, take this information into account when further deciding whether subsequent mobility actions between the source cell and the target cell may be performed, and use this IE and the FreqBandIndicatorPriority IE, if received, as specified in TS 36.331 [9].
The initiating eNB1 may include the LHN ID IE in the X2 SETUP REQUEST message. The candidate eNB2 may also include LHN ID IE in the X2 SETUP RESPONSE message. The eNB receiving the IE may use it according to TS 36.300 [15].
The initiating eNB1 may include the BandwidthReducedSI IE in the X2 SETUP REQUEST message. The candidate eNB2 may also include BandwidthReducedSI IE in the X2 SETUP RESPONSE message. The eNB receiving the IE may use it to determine a suitable target in case of subsequent outgoing mobility involving BL UEs or UEs requiring CE.
[bookmark: _Toc510738411]8.3.3.3	Unsuccessful Operation


Figure 8.3.3.3-1: X2 Setup, unsuccessful operation
If the candidate eNB2 cannot accept the setup it shall respond with an X2 SETUP FAILURE message with appropriate cause value.
If the X2 SETUP FAILURE message includes the Time To Wait IE the initiating eNB1 shall wait at least for the indicated time before reinitiating the X2 Setup procedure towards the same eNB2.
[bookmark: _Toc510738412]8.3.3.4	Abnormal Conditions
If the first message received for a specific TNL association is not an X2 SETUP REQUEST, X2 SETUP RESPONSE, or X2 SETUP FAILURE message then this shall be treated as a logical error.
If the initiating eNB1 does not receive either X2 SETUP RESPONSE message or X2 SETUP FAILURE message, the eNB1 may reinitiate the X2 Setup procedure towards the same eNB, provided that the content of the new X2 SETUP REQUEST message is identical to the content of the previously unacknowledged X2 SETUP REQUEST message.
If the initiating eNB1 receives an X2 SETUP REQUEST message from the peer entity on the same X2 interface:
-	In case the eNB1 answers with an X2 SETUP RESPONSE message and receives a subsequent X2 SETUP FAILURE message, the eNB1 shall consider the X2 interface as non operational and the procedure as unsuccessfully terminated according to sub clause 8.3.3.3.
-	In case the eNB1 answers with an X2 SETUP FAILURE message and receives a subsequent X2 SETUP RESPONSE message, the eNB1 shall ignore the X2 SETUP RESPONSE message and consider the X2 interface as non operational.
[bookmark: _Toc510738413]8.3.4	Reset
[bookmark: _Toc510738414]8.3.4.1	General
The purpose of the Reset procedure is to align the resources in eNB1 and eNB2, or the resources in eNB and en-gNB involved in the EN-DC in the event of an abnormal failure. The procedure resets the X2 interface. This procedure doesn’t affect the application level configuration data exchanged during, e.g., the X2 Setup procedure, EN-DC X2 Setup procedure.
The procedure uses non UE-associated signalling.
[bookmark: _Toc510738415]8.3.4.2	Successful Operation


Figure 8.3.4.2-1: Reset, successful operation
The procedure is initiated with a RESET REQUEST message sent from the eNB1 to the eNB2. Upon receipt of this message, eNB2 shall abort any other ongoing procedures over X2 between eNB1 and eNB2. The eNB2 shall delete all the context information related to the eNB1, except the application level configuration data exchanged during the X2 Setup or eNB Configuration Update procedures, and release the corresponding resources. After completion of release of the resources, the eNB2 shall respond with a RESET RESPONSE message.
[bookmark: _MON_1572780000]
Figure 8.3.4.2-2: Reset, successful operation for EN-DC.
The procedure is initiated with a RESET REQUEST message sent from the eNB1/en-gNB1 to en-gNB2/eNB2. Upon receipt of this message, eNB2/en-gNB2 shall abort any other ongoing procedures over X2 between both nodes. eNB2/en-gNB2 shall delete all the context information related to eNB1/en-gNB1, except the application level configuration data exchanged during the EN-DC X2 Setup or EN-DC Configuration Update procedures, and release the corresponding resources. After completion of release of the resources, eNB2/en-gNB2 shall respond with a RESET RESPONSE message.
[bookmark: _Toc510738416]8.3.4.3	Unsuccessful Operation
Void.
[bookmark: _Toc510738417]8.3.4.4	Abnormal Conditions
If the RESET REQUEST message is received, any other ongoing procedure (except another Reset procedure) on the same X2 interface shall be aborted.
If Reset procedure is ongoing and the responding node receives the RESET REQUEST message from the peer entity on the same X2 interface, it shall respond with the RESET RESPONSE message as described in 8.3.4.2.
If the initiating node does not receive RESET RESPONSE message, the initiating node may reinitiate the Reset procedure towards the same eNB/en-gNB, provided that the content of the new RESET REQUEST message is identical to the content of the previously unacknowledged RESET REQUEST message.
[bookmark: _Toc510738418]8.3.5	eNB Configuration Update 
[bookmark: _Toc510738419]8.3.5.1	General
The purpose of the eNB Configuration Update procedure is to update application level configuration data needed for two eNBs to interoperate correctly over the X2 interface.
The procedure uses non UE-associated signalling.
[bookmark: _Toc510738420]8.3.5.2	Successful Operation



Figure 8.3.5.2-1: eNB Configuration Update, successful operation
An eNB1 initiates the procedure by sending an ENB CONFIGURATION UPDATE message to a peer eNB2 . Such message shall include an appropriate set of up-to-date configuration data, including, but not limited to, the complete lists of added, modified and deleted served cells, that eNB1 has just taken into operational use.
Upon reception of an ENB CONFIGURATION UPDATE message, eNB2 shall update the information for eNB1 as follows:
Update of Served Cell Information:
-	If Served Cells To Add IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 shall add cell information according to the information in the Served Cell Information IE.
-	If Number of Antenna Ports IE is contained in the Served Cell Information IE in the ENB CONFIGURATION UPDATE message, eNB2 may use this information according to TS 36.331 [9].
-	If the PRACH Configuration IE is contained in the Served Cell Information IE in the ENB CONFIGURATION UPDATE message, the eNB receiving the IE may use this information for RACH optimisation.
-	If Served Cells To Modify IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 shall modify information of cell indicated by Old ECGI IE according to the information in the Served Cell Information IE.
-	If MBSFN Subframe Info IE is contained in the Served Cell Information IE in the ENB CONFIGURATION UPDATE message, eNB2 may use this information according to TS 36.331 [9]. If a MBSFN subframe indicated in the MBSFN Subframe Info IE coincides with an ABS, the eNB2 shall consider that the subframe is designated as ABS by the sending eNB.
-	If BandwidthReducedSI IE is contained in the Served Cell Information IE in the ENB CONFIGURATION UPDATE message, eNB2 may use this information to determine a suitable target in case of subsequent outgoing mobility involving BL UEs or UEs requiring CE.
	When either served cell information or neighbour information of an existing served cell in eNB1 need to be updated, the whole list of neighbouring cells, if any, shall be contained in the Neighbour Information IE.
	If the Deactivation Indication IE is contained in Served Cells To Modify IE, it indicates that the concerned cell was switched off to lower energy consumption.
	The eNB2 shall overwrite the served cell information and the whole list of neighbour cell information for the affected served cell.
-	If Served Cells To Delete IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 shall delete information of cell indicated by Old ECGI IE.
-	If MBMS Service Area Identity List IE is contained in the Served Cell Information IE in the ENB CONFIGURATION UPDATE message, the eNB receiving the IE may use it according to TS 36.300 [15].
	When the MBMS Service Area Identities of a cell in eNB1 need to be updated, the whole list of MBMS Service Area Identities of the affected cell shall be contained in the Served Cell Information IE.
Update of GU Group Id List:
-	If GU Group Id To Add List IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 shall add the GU Group Id to its GU Group Id List.
-	If GU Group Id To Delete List IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 shall remove the GU Group Id from its GU Group Id List.
If Neighbour Information IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 may use this information to update its neighbour cell relations, or use it for other functions, like PCI selection. The Neighbour Information IE shall only include E-UTRAN cells that are direct neighbours of cells in the reporting eNB. A direct neighbour of one cell of a given eNB may be any cell belonging to an eNB that is a neighbour of that given eNB cell e.g. even if that cell has not been reported by a UE. The Neighbour Information IE may contain the TAC IE of the included cells. The receiving eNB may use TAC IE, as described in TS 36.300 [15].
After successful update of requested information, eNB2 shall reply with the ENB CONFIGURATION UPDATE ACKNOWLEDGE message to inform the initiating eNB1 that the requested update of application data was performed successfully. In case the peer eNB2 receives an ENB CONFIGURATION UPDATE without any IE except for Message Type IE it shall reply with ENB CONFIGURATION UPDATE ACKNOWLEDGE message without performing any updates to the existing configuration.
The eNB1 may initiate a further eNB Configuration Update procedure only after a previous eNB Configuration Update procedure has been completed.
For each cell served by the initiating  eNB1 the ENB CONFIGURATION UPDATE message may contain the MultibandInfoList IE and may also contain the FreqBandIndicatorPriority IE. The eNB receiving the MultibandInfoList IE shall, if supported, take this information into account when further deciding whether subsequent mobility actions between the source cell and the target cell may be performed, and use this IE and the FreqBandIndicatorPriority IE, if received, as specified in TS 36.331 [9].
If the Coverage Modification List IE is present, eNB2 may use the information in the Cell Coverage State IE to identify the cell deployment configuration enabled by eNB1 and for configuring the mobility towards the cell(s) indicated by the ECGI IE, as described in TS 36.300 [15]. If the Cell Deployment Status Indicator IE is present in the Coverage Modification List IE, the eNB2 shall consider the cell deployment configuration of the cell to be modified as the next planned configuration and shall remove any planned configuration stored for this cell. If the Cell Deployment Status Indicator IE is present and the Cell Replacing Info IE contains non-empty cell list, the eNB2 may use this list to avoid connection or re-establishment failures during the reconfiguration, e.g. consider the cells in the list as possible alternative handover targets. If the Cell Deployment Status Indicator IE is not present, the eNB2 shall consider the cell deployment configuration of cell to be modified as activated and replace any previous configuration for the cells indicated in the Coverage Modification List IE.
Interaction with the eNB Configuration Update procedure:
If an eNB2 which has not stored a FreqBandIndicatorPriority IE received from eNB1, but has signaled a FreqBandIndicatorPriority IE to eNB1 after the TNL association has become available, receives an ENB CONFIGURATION UPDATE message from eNB1 containing the FreqBandIndicatorPriority IE, the eNB2 shall initiate the eNB Configuration Update procedure towards eNB1 including the FreqBandIndicatorPriority IE.
[bookmark: _Toc510738421]8.3.5.3	Unsuccessful Operation


Figure 8.3.5.3-1: eNB Configuration Update, unsuccessful operation
If the eNB2 can not accept the update it shall respond with an ENB CONFIGURATION UPDATE FAILURE message and appropriate cause value.
If the ENB CONFIGURATION UPDATE FAILURE message includes the Time To Wait IE the eNB1 shall wait at least for the indicated time before reinitiating the eNB Configuration Update procedure towards the same eNB2. Both nodes shall continue to operate the X2 with their existing configuration data.
[bookmark: _Toc510738422]8.3.5.4	Abnormal Conditions
If the eNB1 after initiating eNB Configuration Update procedure receives neither ENB CONFIGURATION UPDATE ACKNOWLEDGE message nor ENB CONFIGURATION UPDATE FAILURE message, the eNB1 may reinitiate the eNB Configuration Update procedure towards the same eNB2, provided that the content of the new ENB CONFIGURATION UPDATE message is identical to the content of the previously unacknowledged ENB CONFIGURATION UPDATE message.
[bookmark: _Toc510738423]8.3.6	Resource Status Reporting Initiation
[bookmark: _Toc510738424]8.3.6.1	General
This procedure is used by an eNB to request the reporting of load measurements to another eNB.
The procedure uses non UE-associated signalling.
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Figure 8.3.6.2-1: Resource Status Reporting Initiation, successful operation
The procedure is initiated with a RESOURCE STATUS REQUEST message sent from eNB1 to eNB2. Upon receipt, eNB2:
-	shall initiate the requested measurement according to the parameters given in the request in case the Registration Request IE set to "start"; or
-	shall stop all cells measurements and terminate the reporting in case the Registration Request IE is set to “stop"; or
-	if supported, stop cell measurements and terminate the reporting for cells indicated in the Cell To Report IE list, in case the Registration Request IE is set to "partial stop"; or
-	if supported, add cells indicated in the Cell To Report IE list to the measurements initiated before for the given measurement IDs, in case the Registration Request IE is set to "add".
If the eNB2 received a RESOURCE STATUS REQUEST message, which includes the Registration Request IE set to "stop", the Cell To Report IE list shall be ignored.
If the Registration Request IE is set to "start" then the Report Characteristics IE shall be included in RESOURCE STATUS REQUEST message. The eNB2 shall ignore the Report Characteristics IE, if the Registration Request IE is not set to "start".
The Report Characteristics IE indicates the type of objects eNB2 shall perform measurements on. For each cell, the eNB2 shall include in the RESOURCE STATUS UPDATE message:
-	the Radio Resource Status IE, if the first bit, “PRB Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the S1 TNL Load Indicator IE, if the second bit, “TNL Load Ind Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the Hardware Load Indicator IE, if the third bit, “HW Load Ind Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the Composite Available Capacity Group IE, if the fourth bit, “Composite Available Capacity Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1. If Cell Capacity Class Value IE is included within the Composite Available Capacity Group IE, this IE is used to assign weights to the available capacity indicated in the Capacity Value IE;
-	the ABS Status IE, if the fifth bit, “ABS Status Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1 and eNB1 had indicated the ABS pattern to eNB2;
-	the RSRP Measurement Report List IE, if the sixth bit, “RSRP Measurement Report Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the CSI Report IE, if the seventh bit, “CSI Report Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1.
If the Reporting Periodicity IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use its value as the time interval between two subsequent RESOURCE STATUS UPDATE messages that include the Radio Resource Status IE, S1 TNL Load Indicator IE, Hardware Load Indicator IE, Composite Available Capacity Group IE, or ABS Status IE.
If the Reporting Periodicity of RSRP Measurement Report IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use its value as the minimum time interval between two subsequent RESOURCE STATUS UPDATE messages that include the RSRP Measurement Report List IE.
If the Reporting Periodicity of CSI Report IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use its value as the minimum time interval between two subsequent RESOURCE STATUS UPDATE messages that include the CSI Report IE.
If eNB2 is capable to provide all requested resource status information, it shall initiate the measurement as requested by eNB1, and respond with the RESOURCE STATUS RESPONSE message.
If eNB2 is capable to provide some but not all of the requested resource status information and the Partial Success Indicator IE is present in the RESOURCE STATUS REQUEST message, it shall initiate the measurement for the admitted measurement objects and include the Measurement Initiation Result IE in the RESOURCE STATUS RESPONSE message.
[bookmark: _Toc510738426]8.3.6.3	Unsuccessful Operation


Figure 8.3.6.3-1: Resource Status Reporting Initiation, unsuccessful operation 
If none of the requested measurements can be initiated, eNB2 shall send a RESOURCE STATUS FAILURE message. The Cause IE shall be set to an appropriate value e.g. "Measurement Temporarily not Available" or "Measurement not Supported For The Object" for each requested measurement object. The eNB may use the Complete Failure Cause Information IE to enhance the failure cause information per measurement in the RESOURCE STATUS FAILURE message.
[bookmark: _Toc510738427]8.3.6.4	Abnormal Conditions
If the initiating eNB1 does not receive either RESOURCE STATUS RESPONSE message or RESOURCE STATUS FAILURE message, the eNB1 may reinitiate the Resource Status Reporting Initiation procedure towards the same eNB, provided that the content of the new RESOURCE STATUS REQUEST message is identical to the content of the previously unacknowledged RESOURCE STATUS REQUEST message.
If the initiating eNB1 receives the RESOURCE STATUS RESPONSE message including the Measurement Initiation Result IE containing no admitted measurements, the eNB1 shall consider the procedure as failed.
If the Report Characteristics IE bitmap is set to "0" (all bits are set to "0") in the RESOURCE STATUS REQUEST message then eNB2 shall initiate a RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "ReportCharacteristicsEmpty".
If the Reporting Periodicity IE value is not specified when at least one of the bits of the Report Characteristics IE, for which semantics is specified, other than the sixth or seventh bit, is set to 1 then eNB2 shall initiate a RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "NoReportPeriodicity".
If the Reporting Periodicity of RSRP Measurement Report IE value is not specified when the sixth bit of the Report Characteristics IE is set to 1, then eNB2 shall initiate the RESOURCE STATUS FAILURE message and the cause shall be set to appropriate value e.g. "NoReportPeriodicity".
If the Reporting Periodicity of CSI Report IE value is not specified when the seventh bit of the Report Characteristics IE is set to 1, then eNB2 shall initiate the RESOURCE STATUS FAILURE message and the cause shall be set to appropriate value e.g. "NoReportPeriodicity".
If the eNB2 received a RESOURCE STATUS REQUEST message which includes the Registration Request IE set to "start" and the eNB1Measurement ID IE corresponding to an existing on-going load measurement reporting, then eNB2 shall initiate a RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "ExistingMeasurementID".
If the Registration Request IE is set to "stop", "partial stop" or "add" and the RESOURCE STATUS REQUEST message does not contain eNB2 Measurement ID IE, eNB2 shall consider the procedure as failed and respond with the RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "Unknown eNB Measurement ID".
If the Registration Request IE is set to "partial stop" and the Cell To Report IE contains cells that have not been initiated for the reporting before, eNB2 shall consider the procedure as failed and respond with the RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "Cell not Available". If the Registration Request IE is set to "add" and the Cell To Report IE contains cells that have been initiated for the reporting before, eNB2 shall consider the procedure as failed and respond with the RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g. "Cell not Available".
[bookmark: _Toc510738428]8.3.7	Resource Status Reporting
[bookmark: _Toc510738429]8.3.7.1	General
This procedure is initiated by eNB2 to report the result of measurements admitted by eNB2 following a successful Resource Status Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
[bookmark: _Toc510738430]8.3.7.2	Successful Operation


Figure 8.3.7.2-1: Resource Status Reporting, successful operation
The eNB2 shall report the results of the admitted measurements in RESOURCE STATUS UPDATE message. The admitted measurements are the measurements that were successfully initiated during the preceding Resource Status Reporting Initiation procedure, and thus not reported in the Measurement Failed Report Characteristics IE for the concerned cell in the RESOURCE STATUS RESPONSE message.
If the eNB1 receives the RESOURCE STATUS UPDATE message which includes the UE ID IE in the RSRP Measurement Report List IE, the eNB1 may use the UE ID IE to link the associated RSRP measurement report with other measurement results (e.g. CSI reports, RSRP measurement reports) of the same UE.
If the CSI Report IE including the CSI Process Configuration Index IE is received, eNB1 shall interpret this IE as an index identifying one of the CSI process configurations that can be configured for all UEs within the cell where the CSI measurements were collected. For all UEs within the cell, the maximum number of CSI process configurations is given by the maximum value of the CSI Process Configuration Index IE.
If the eNB1 receives the RESOURCE STATUS UPDATE message, which includes the Cell Reporting Indicator IE set to "stop request" in one or more items of the Cell Measurement Result IE, the eNB1 should initialise the Resource Status Reporting Initiation procedure to remove all or some of the corresponding cells from the measurement.
[bookmark: _Toc510738431]8.3.7.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc510738432]8.3.7.4	Abnormal Conditions
If the eNB1 receives a RESOURCE STATUS UPDATE message which includes the ABS Status IE, and all bits in the Usable ABS Pattern Info IE are set to '0', the eNB1 shall ignore the DL ABS Status IE.
[bookmark: _Toc510738433]8.3.8	Mobility Settings Change
[bookmark: _Toc510738434]8.3.8.1	General
This procedure enables an eNB to negotiate the handover trigger settings with a peer eNB controlling neighbouring cells.
The procedure uses non UE-associated signalling.
[bookmark: _Toc510738435]8.3.8.2	Successful Operation


Figure 8.3.8.2-1: Mobility Settings Change, successful operation 
The procedure is initiated with a MOBILITY CHANGE REQUEST message sent from eNB1 to eNB2. 
Upon receipt, eNB2 shall evaluate if the proposed eNB2 handover trigger modification may be accepted. If eNB2 is able to successfully complete the request it shall reply with MOBILITY CHANGE ACKNOWLEDGE.
[bookmark: _Toc510738436]8.3.8.3	Unsuccessful Operation


Figure 8.3.8.3-1: Mobility Settings Change, unsuccessful operation 
If the requested parameter modification is refused by the eNB2, or if the eNB2 is not able to complete the procedure, the eNB2 shall send a MOBILITY CHANGE FAILURE message with the Cause IE set to an appropriate value. The eNB2 may include eNB2 Mobility Parameters Modification Range IE in MOBILITY CHANGE FAILURE message, for example in cases when the proposed change is out of permitted range.
[bookmark: _Toc510738437]8.3.8.4	Abnormal Conditions
Void.
[bookmark: _Toc510738438]8.3.9	Radio Link Failure Indication
[bookmark: _Toc510738439]8.3.9.1	General
The purpose of the Radio Link Failure Indication procedure is to transfer information regarding RRC re-establishment attempts, or received RLF Reports, between eNBs. The signalling takes place from the eNB at which a re-establishment attempt is made, or an RLF Report is received, to an eNB to which the UE concerned may have previously been attached prior to the connection failure. This may aid the detection of radio link failure and handover failure cases (TS 36.300 [15]).
The procedure uses non UE-associated signalling.
[bookmark: _Toc510738440]8.3.9.2	Successful Operation


Figure 8.3.9.2-1: Radio Link Failure Indication, successful operation
eNB2 initiates the procedure by sending the RLF INDICATION message to eNB1 following a re-establishment attempt or an RLF Report reception from a UE at eNB2, when eNB2 considers that the UE may have previously suffered a connection failure at a cell controlled by eNB1.
eNB2 may include the ShortMAC-I IE in the RLF INDICATION message, e.g., in order to aid the eNB1 to resolve a potential PCI confusion situation or to aid the eNB1 to identify the UE.
eNB2 may include the UE RLF Report Container IE and optionally also the UE RLF Report Container for extended bands IE in the RLF INDICATION message, which may be used by the eNB1 to determine the nature of the failure. If the UE RLF Report Container IE is included in the RLF INDICATION message sent after successful re-establishment, the eNB2 shall use the Re-establishment Cell ECGI IE in the RLF INDICATION message to indicate the ECGI of the cell where the re-establishment was successful.
eNB2 may include the RRC Conn Setup Indicator IE in the RLF INDICATION message, which indicates that the RLF Report is retrieved after an RRC connection setup or an incoming successful handover.
If the RRC Conn Setup Indicator IE is present in the RLF INDICATION message, the eNB1 shall ignore the values in the Failure cell PCI IE, Re-establishment cell ECGI IE, C-RNTI IE and ShortMAC-I IE.
eNB2 may include the RRC Conn Reestab Indicator IE in the RLF INDICATION message, which may be used by the eNB1 to determine where the failure occurred.
[bookmark: _Toc510738441]8.3.9.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc510738442]8.3.9.4	Abnormal Conditions
Void.
[bookmark: _Toc510738443]8.3.10	Handover Report
[bookmark: _Toc510738444]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.
[bookmark: _Toc510738445]8.3.10.2	Successful Operation


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 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.
[bookmark: _Toc510738446]8.3.10.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc510738447]8.3.10.4	Abnormal Conditions
Void.
[bookmark: _Toc510738448]8.3.11	Cell Activation
[bookmark: _Toc510738449]8.3.11.1	General
The purpose of the Cell Activation procedure is to request to a neighbouring eNB to switch on one or more cells, previously reported as inactive due to energy saving reasons.
The procedure uses non UE-associated signalling.
[bookmark: _Toc510738450]8.3.11.2	Successful Operation



Figure 8.3.11.2-1: Cell Activation, successful operation
An eNB1 initiates the procedure by sending a CELL ACTIVATION REQUEST message to a peer eNB2. 
Upon receipt of this message, eNB2 should activate the cell(s) indicated in the CELL ACTIVATION REQUEST message and shall indicate in the CELL ACTIVATION RESPONSE message for which cells the request was fulfilled.
Interactions with eNB Configuration Update procedure: 
eNB2 shall not send an ENB CONFIGURATION UPDATE message to eNB1 just for the reason of the cell(s) indicated in the CELL ACTIVATION REQUEST message changing state, as the receipt of the CELL ACTIVATION RESPONSE message by eNB1 is used to update the information about cell activation state of eNB2 cells in eNB1. 
[bookmark: _Toc510738451]8.3.11.3	Unsuccessful Operation


Figure 8.3.11.3-1: Cell Activation, unsuccessful operation
If the eNB2 cannot activate any of the cells indicated in the CELL ACTIVATION REQUEST message, it shall respond with a CELL ACTIVATION FAILURE message with an appropriate cause value.
[bookmark: _Toc510738452]8.3.11.4	Abnormal Conditions
Not applicable.
[bookmark: _Toc510738453]8.3.12	X2 Removal
[bookmark: _Toc510738454]8.3.12.1	General
The purpose of the X2 Removal procedure is to remove the signaling connection between two eNBs in a controlled manner. If successful, this procedure erases any existing application level configuration data in the two nodes.
The procedure uses non UE-associated signaling.
[bookmark: _Toc510738455]8.3.12.2	Successful Operation



Figure 8.3.12.2-1: X2 Removal, successful operation
An eNB1 initiates the procedure by sending the X2 REMOVAL REQUEST message to a candidate eNB2. Upon reception of the X2 REMOVAL REQUEST message the candidate eNB2 shall reply with the X2 REMOVAL RESPONSE message. After receiving the X2 REMOVAL RESPONSE message, the initiating eNB1 shall initiate removal of the TNL association towards eNB2 and may remove all resources associated with that signaling connection. The candidate eNB2 may then remove all resources associated with that signaling connection.
If the X2 Removal Threshold IE is included in the X2 REMOVAL REQUEST message, the candidate eNB2 shall, if supported, accept to remove the signalling connection with eNB1 if the X2 Benefit Value of the signalling connection determined at the candidate eNB2 is lower than the value of the X2 Removal Threshold IE.
[bookmark: _Toc510738456]8.3.12.3	Unsuccessful Operation


Figure 8.3.12.3-1: X2 Removal, unsuccessful operation
If the candidate eNB2 cannot accept to remove the signaling connection with eNB1 it shall respond with an X2 REMOVAL FAILURE message with an appropriate cause value.
[bookmark: _Toc510738457]8.3.12.4	Abnormal Conditions
Void.
[bookmark: _Toc510738458]8.3.13	Retrieve UE Context
[bookmark: _Toc510738459]8.3.13.1	General
The purpose of the Retrieve UE Context procedure is to retrieve the UE context from the eNB where the RRC connection has been suspended (old eNB) and transfer it to the eNB where the RRC Connection has been requested to be resumed (new eNB).
The procedure uses UE-associated signalling.
[bookmark: _Toc510738460]8.3.13.2	Successful Operation


Figure 8.3.13.2-1: Retrieve UE Context, successful operation
The new eNB initiates the procedure by sending the RETRIEVE UE CONTEXT REQUEST message to the old eNB. 
If the old eNB is able to identify the UE context and to successfully verify the UE by means of the Resume ID, the ShortMAC-I and the E-UTRAN Cell Identifier of the new cell contained in the RETRIEVE UE CONTEXT REQUEST message, it shall respond with the RETRIEVE UE CONTEXT RESPONSE message.
The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-RAB Level QoS Parameters IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [4].
The old eNB may include in the GUMMEI IE any GUMMEI corresponding to the source MME node.
If the PLMN of the new cell is not the Serving PLMN stored in the UE Context the old eNB shall replace the Serving PLMN with the PLMN of the new cell and move the Serving PLMN to the equivalent PLMN list, before propagating the roaming and access restriction information to the new eNB.The new eNB shall act upon reception of the 
-	UE Security Capabilities IE,
-	AS Security Information IE,
-	Subscriber Profile ID for RAT/Frequency priority IE,
-	Handover Restriction List IE,
-	Location Reporting Information IE,
-	Management Based MDT Allowed IE
-	Management Based MDT PLMN List IE
-	Trace Activation IE,
-	SRVCC Operation Possible IE,
-	Masked IMEISV IE
-	Expected UE Behaviour IE,
-	ProSe Authorized IE, 
-	V2X Services Authorized IE,
within the RETRIEVE UE CONTEXT RESPONSE message as specified for the target eNB upon reception of the HANDOVER REQUEST message  for the Handover Preparation procedure.
If the UE Sidelink Aggregate Maximum Bit Rate IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new eNB shall, if supported, use it for the concerned UE’s sidelink communication in network scheduled mode for V2X services.
[bookmark: _Toc510738461]8.3.13.3	Unsuccessful Operation


Figure 8.3.13.3-1: Retrieve UE Context, unsuccessful operation
If the old eNB is not able to identify the UE context by means of the Resume ID contained in the RETRIEVE UE CONTEXT REQUEST message, it shall respond to the new eNB with the RETRIEVE UE CONTEXT FAILURE message.
[bookmark: _Toc510738462]8.3.13.4	Abnormal Conditions
Void.
[bookmark: _Toc510738463]8.4	X2 Release
[bookmark: _Toc510738464]8.4.1	General
The purpose of the X2 Release procedure is to inform an eNB that the signalling (i.e. SCTP) connection to a peer eNB is unavailable.
[bookmark: _Toc510738465]8.4.2	Successful Operation


Figure 8.4.2-1: X2AP Release, successful operation
eNB1 initiates the procedure by sending the X2 RELEASE message to eNB2. Upon the reception of X2 RELEASE message, eNB2 shall consider that the signalling connection to an eNB indicated by the eNB ID IE is unavailable. eNB2 may delete all the context information related to the indicated eNB.
[bookmark: _Toc510738466]8.4.3	Unsuccessful Operation
Not Applicable
[bookmark: _Toc510738467]8.4.4	Abnormal Condition
Not Applicable.
[bookmark: _Toc510738468]8.5	X2AP Message Transfer
[bookmark: _Toc510738469]8.5.1	General
The purpose of the X2AP Message Transfer procedure is to allow indirect transport of an X2AP message (except the X2AP MESSAGE TRANSFER message) between two eNBs and to allow an eNB to perform registration.
[bookmark: _Toc510738470]8.5.2	Successful Operation


Figure 8.5.2-1: X2AP Message Transfer, successful operation
eNB1 initiates the procedure by sending the X2AP MESSAGE TRANSFER message to eNB2.
Upon the reception of X2 MESSAGE TRANSFER message the target eNB may:
-	Retrieve the X2AP message included in the X2AP Message IE;
-	Consider the target eNB ID contained in the Target eNB ID IE, included in the RNL Header IE, as the destination for the X2AP message signaled in the X2AP Message IE;
-	Consider the source eNB ID contained in the Source eNB ID IE, included in the RNL Header IE, as the source of the X2AP message signaled in the X2AP Message IE.
In case the included RNL Header IE does not contain the Target eNB ID IE, the receiving eNB shall consider the eNB ID included in the Source eNB ID IE as the eNB ID corresponding to the TNL address(es) of the sender and update its internal information.
[bookmark: _Toc510738471]8.5.3	Unsuccessful Operation
Not Applicable.
[bookmark: _Toc510738472]8.5.4	Abnormal Condition
Not Applicable.
[bookmark: _Toc510738473]8.6	Procedures for Dual Connectivity
[bookmark: _Toc510738474]8.6.1	SeNB Addition Preparation
[bookmark: _Toc510738475]8.6.1.1	General
The purpose of the SeNB Addition Preparation procedure is to request the SeNB to allocate resources for dual connectivity operation for a specific UE.
The procedure uses UE-associated signalling.
[bookmark: _Toc510738476]8.6.1.2	Successful Operation


Figure 8.6.1.2-1: SeNB Addition Preparation, successful operation
The MeNB initiates the procedure by sending the SENB ADDITION REQUEST message to the SeNB. When the MeNB sends the SENB ADDITION REQUEST message, it shall start the timer TDCprep.
The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-RAB Level QoS Parameters IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [4].
If the SENB ADDITION REQUEST message contains the Serving PLMN IE, the SeNB may use it for RRM purposes.
If the SENB ADDITION REQUEST message contains the Expected UE Behaviour IE, the SeNB shall, if supported, store this information and may use it to optimize resource allocation.
The SeNB shall report to the MeNB, in the SENB ADDITION REQUEST ACKNOWLEDGE message, the result for all the requested E-RABs in the following way:
-	A list of E-RABs which are successfully established shall be included in the E-RABs Admitted To Be Added List IE.
-	A list of E-RABs which failed to be established shall be included in the E-RABs Not Admitted List IE.
NOTE:	The MeNB may trigger the SeNB Addition Preparation procedure in the course of the Inter-MeNB handover without SeNB change procedure as described in 36.300 [15]. The deleted E-RABs are not included in the E-RABs To Be Added List IE in the SENB ADDITION REQUEST message, from MeNB point of view. If the SeNB reports a certain E-RAB to be successfully established, respective SCG resources, from an SeNB point of view, may be actually successfully established or modified or kept; if a certain E-RAB is reported to be failed to be established, respective SCG resources, from an SeNB point of view, may be actually failed to be established or modified or kept.
For each E-RAB configured with the SCG bearer option
-	the SeNB shall choose the ciphering algorithm based on the information in the UE Security Capabilities IE and locally configured priority list of AS encryption algorithms and apply the key indicated in the SeNB Security Key IE as specified in the TS 33.401 [18].
-	the MeNB may propose to apply forwarding of downlink data by including the DL Forwarding IE within the E-RABs To be Added Item IE of the SENB ADDITION REQUEST message. For each E-RAB that it has decided to admit, the SeNB may include the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs Admitted To Be Added Item IE of the SENB ADDITION REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding of downlink data for this bearer. This GTP tunnel endpoint may be different from the corresponding DL GTP TEID IE in the E-RAB To Be Modified List IE of the E-RAB MODIFICATION INDICATION message (see TS 36.413 [4]) depending on implementation choice.
-	the SeNB may include for each bearer in the E-RABs Admitted To Be Added List IE the UL Forwarding GTP Tunnel Endpoint IE to indicate that it requests data forwarding of uplink packets to be performed for that bearer.
-	If the Correlation ID IE for the concerned E-RAB is received by the SeNB, the SeNB shall use this information for LIPA operation for the concerned E-RAB.
-	If the SIPTO Correlation ID IE for the concerned E-RAB is received by the SeNB, the SeNB shall use this information for SIPTO@LN operation for the concerned E-RAB.
If the CSG Membership Status IE is included in the SENB ADDITION REQUEST message, the SeNB shall act as specified in TS 36.300 [15].
Upon reception of the SENB ADDITION REQUEST ACKNOWLEDGE message the MeNB shall stop the timer TDCprep.
If the GW Transport Layer Address IE is received in the SENB ADDITION REQUEST ACKNOWLEDGE message, the MeNB stores this information and use it according to TS 36.300 [15].
If the SIPTO L-GW Transport Layer Address IE is received in the SENB ADDITION REQUEST ACKNOWLEDGE message, the MeNB stores this information and use it according to TS 36.300 [15].
If the SeNB UE X2AP ID IE and/or SeNB UE X2AP ID Extension IE are contained in the SENB ADDITION REQUEST message, the SeNB shall, if supported, store this information and use it as defined in TS 36.300 [15].
If the Tunnel Information for BBF IE is received in the SENB ADDITION REQUEST ACKNOWLEDGE message, the MeNB shall, if supported, transfer the tunnel information for BBF to the core network.
Interactions with the SeNB Reconfiguration Completion procedure:
If the SeNB admits at least one E-RAB, the SeNB shall start the timer TDCoverall when sending the SENB ADDITION REQUEST ACKNOWLEDGE message to the MeNB. The reception of the SENB RECONFIGURATION COMPLETE message shall stop the timer TDCoverall.
[bookmark: _Toc510738477]8.6.1.3	Unsuccessful Operation


Figure 8.6.1.3-1: SeNB Addition Preparation, unsuccessful operation
If the SeNB is not able to accept any of the bearers or a failure occurs during the SeNB Addition Preparation, the SeNB sends the SENB ADDITION REQUEST REJECT message with an appropriate cause value to the MeNB.
[bookmark: _Toc510738478]8.6.1.4	Abnormal Conditions
If the SeNB receives a SENB ADDITION REQUEST message containing multiple E-RAB ID IEs (in the E-RABs To Be Added List IE) set to the same value, the SeNB shall consider the establishment of the corresponding E-RAB as failed.
If the SeNB receives a SENB ADDITION REQUEST message containing a E-RAB Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in TS 23.203 [13]), and which does not contain the GBR QoS Information IE, the SeNB shall consider the establishment of the corresponding E-RAB as failed.
If the supported algorithms for encryption defined in the Encryption Algorithms IE in the UE Security Capabilities IE, plus the mandated support of EEA0 in all UEs (TS 33.401 [18]), do not match any algorithms defined in the configured list of allowed encryption algorithms in the SeNB (TS 33.401 [18]), the SeNB shall reject the procedure using the SENB ADDITION REQUEST REJECT message.
If the SeNB receives a SENB ADDITION REQUEST message which does not contain the CSG Membership Status IE, and the SCell served by the SeNB is a hybrid cell, the SeNB shall reject the procedure using the SENB ADDITION REQUEST REJECT message.
If the SeNB receives a SENB ADDITION REQUEST message containing a SeNB UE X2AP ID IE that does not match any existing UE Context that has such ID, the SeNB shall reject the procedure using the SENB ADDITION REQUEST REJECT message.
If the SeNB receives a SENB ADDITION REQUEST message containing both the Correlation ID and the SIPTO Correlation ID IEs for the same E-RAB, the SeNB shall consider the establishment of the corresponding E-RAB as failed.
Interactions with the SeNB Reconfiguration Completion and SeNB initiated SeNB Release procedure:
If the timer TDCoverall expires before the SeNB has received the SENB RECONFIGURATION COMPLETE or the SENB RELEASE REQUEST message, the SeNB shall regard the requested RRC connection reconfiguration as being not applied by the UE and shall trigger the SeNB initiated SeNB Release procedure.
Interactions with the MeNB initiated SeNB Release procedure:
If the timer TDCprep expires before the MeNB has received the SENB ADDITION REQUEST ACKNOWLEDGE message, the MeNB shall regard the SeNB Addition Preparation procedure as being failed and shall trigger the MeNB initiated SeNB Release procedure.
[bookmark: _Toc510738479]8.6.2	SeNB Reconfiguration Completion
[bookmark: _Toc510738480]8.6.2.1	General
The purpose of the SeNB Reconfiguration Completion procedure is to provide information to the SeNB whether the requested configuration was successfully applied by the UE.
The procedure uses UE-associated signalling.
[bookmark: _Toc510738481]8.6.2.2	Successful Operation



Figure 8.6.2.2-1: SeNB Reconfiguration Complete procedure, successful operation.
The MeNB initiates the procedure by sending the SENB RECONFIGURATION COMPLETE message to the SeNB.
The SENB RECONFIGURATION COMPLETE message may contain information that
-	either the UE has successfully applied the configuration requested by the SeNB. The MeNB may also provide configuration information in the MeNB to SeNB Container IE.
-	or the MeNB has not triggered configuration requested by the SeNB. The MeNB shall provide information with sufficient precision in the included Cause IE to enable the SeNB to know the reason for an unsuccessful reconfiguration. The MeNB may also provide configuration information in the MeNB to SeNB Container IE.
Upon reception of the SENB RECONFIGURATION COMPLETE message the SeNB shall stop the timer TDCoverall.
[bookmark: _Toc510738482]8.6.2.3	Abnormal Conditions
Void.
[bookmark: _Toc510738483]8.6.3	MeNB initiated SeNB Modification Preparation
[bookmark: _Toc510738484]8.6.3.1	General
This procedure is used to enable an MeNB to request an SeNB to modify the UE context at the SeNB.
The procedure uses UE-associated signalling.
[bookmark: _Toc510738485]8.6.3.2	Successful Operation


Figure 8.6.3.2-1: MeNB initiated SeNB Modification Preparation, successful operation
The MeNB initiates the procedure by sending the SENB MODIFICATION REQUEST message to the SeNB. When the MeNB sends the SENB MODIFICATION REQUEST message, it shall start the timer TDCprep.
The SENB MODIFICATION REQUEST message may contain
-	within the UE Context Information IE;
-	E-RABs to be added within the E-RABs To Be Added Item IE;
-	E-RABs to be modified within the E-RABs To Be Modified Item IE;
-	E-RABs to be released within the E-RABs To Be Released Item IE;
-	the SeNB UE Aggregate Maximum Bit Rate IE;
-	the MeNB to SeNB Container IE;
-	the SCG Change Indication IE;
-	the CSG Membership Status IE.
If the SENB MODIFICATION REQUEST message contains the Serving PLMN IE, the SeNB may use it for RRM purposes.
If the SeNB UE Aggregate Maximum Bit Rate IE is included in the SENB MODIFICATION REQUEST message, the SeNB shall:
-	replace the previously provided SeNB UE Aggregate Maximum Bit Rate by the received SeNB UE Aggregate Maximum Bit Rate in the UE context;
-	use the received SeNB UE Aggregate Maximum Bit Rate for non-GBR Bearers for the concerned UE as defined in TS 36.300 [15].
The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-RAB Level QoS Parameters IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [4].
If at least one of the requested modifications is admitted by the SeNB, the SeNB shall modify the related part of the UE context accordingly and send the SENB MODIFICATION REQUEST ACKNOWLEDGE message back to the MeNB. 
The SeNB shall include the E-RABs for which resources have been either added or modified or released at the SeNB either in the E-RABs Admitted To Be Added List IE or the E-RABs Admitted To Be Modified List IE or the E-RABs Admitted To Be Released List IE. The SeNB shall include the E-RABs that have not been admitted in the E-RABs Not Admitted List IE with an appropriate cause value.
For each E-RAB configured with the SCG bearer option
-	the SeNB shall, if included, choose the ciphering algorithm based on the information in the UE Security Capabilities IE and locally configured priority list of AS encryption algorithms and apply the key indicated in the SeNB Security Key IE as specified in the TS 33.401 [18].
-	if applicable, the MeNB may propose to apply forwarding of downlink data by including the DL Forwarding IE within the E-RABs To Be Added Item IE of the SENB MODIFICATION REQUEST message. For each E-RAB that it has decided to admit, the SeNB may include the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs Admitted To Be Added Item IE of the SENB MODIFICATION REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding of downlink data for this bearer. The MeNB may also provide for an applicable E-RAB to be released the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE of the SENB MODIFICATION REQUEST message.
-	if applicable, the SeNB may include for each bearer in the E-RABs Admitted To Be Added List IE in the SENB MODIFICATION REQUEST ACKNOWLEDGE message the UL Forwarding GTP Tunnel Endpoint IE to indicate that it requests data forwarding of uplink packets to be performed for that bearer. 
-	If the Correlation ID IE for the concerned E-RAB is received by the SeNB, the SeNB shall use this information for LIPA operation for the concerned E-RAB.
-	If the SIPTO Correlation ID IE for the concerned E-RAB is received by the SeNB, the SeNB shall use this information for SIPTO@LN operation for the concerned E-RAB.
For each E-RAB configured with the split bearer option to be modified, if the SENB MODIFICATION REQUEST message includes the SCG Change Indication IE and the MeNB GTP Tunnel Endpoint IE in the E-RABs To Be Modified Item IE, the SeNB shall act as specified in TS 36.300 [15].
For each E-RAB configured with the split bearer option to be modified (released)
-	if applicable, the MeNB may provide for an applicable E-RAB to be released the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE of the SENB MODIFICATION REQUEST message.
If the E-RAB level QoS parameter IE is included in the SENB MODIFICATION REQUEST message for an E-RAB to be modified the SeNB shall allocate respective resources and provide corresponding radio configuration information within the SeNB to MeNB Container IE as described in TS 36.300 [15].
If the SENB MODIFICATION REQUEST message contains for an E-RAB to be modified which is configured with the SCG bearer option the S1 UL GTP Tunnel Endpoint IE the SeNB shall use it as the new UL S1-U address.
If the SENB MODIFICATION REQUEST message contains for an E-RAB to be modified which is configured with the split bearer option the MeNB GTP Tunnel Endpoint IE the SeNB shall use it as the new UL X2-U address.
For an E-RAB to be modified which is configured with the SCG bearer option the SeNB may include in the SENB MODIFICATION REQUEST ACKNOWLEDGE message the S1 DL GTP Tunnel Endpoint IE.
For an E-RAB to be modified which is configured with the split bearer option the SeNB may include in the SENB MODIFICATION REQUEST ACKNOWLEDGE message the SeNB GTP Tunnel Endpoint IE.
If the SCG Change Indication IE is included in the SENB MODIFICATION REQUEST message, the SeNB shall act as specified in TS 36.300 [15].
If the CSG Membership Status IE is included in the SENB MODIFICAITON REQUEST message, the SeNB shall act as specified in TS 36.300 [15].
Upon reception of the SENB MODIFICATION REQUEST ACKNOWLEDGE message the MeNB shall stop the timer TDCprep. If the SENB MODIFICATION REQUEST ACKNOWLEDGE message has included the SeNB to MeNB Container IE the MeNB is then defined to have a Prepared SeNB Modification for that X2 UE-associated signalling. 
When the SeNB supporting L-GW function for LIPA operation releases radio and control plane related resources associated to the LIPA bearer, it shall also request using intra-node signalling the collocated L-GW to release the LIPA PDN connection as defined in TS 23.401 [12].
Interactions with the SeNB Reconfiguration Completion procedure:
If the SeNB admits a modification of the UE context requiring the MeNB to report about the success of the RRC connection reconfiguration procedure, the SeNB shall start the timer TDCoverall when sending the SENB MODIFICATION REQUEST ACKNOWLEDGE message to the MeNB. The reception of the SeNB RECONFIGURATION COMPLETE message shall stop the timer TDCoverall.
[bookmark: _Toc510738486]8.6.3.3	Unsuccessful Operation


Figure 8.6.3.3-1: MeNB initiated SeNB Modification Preparation, unsuccessful operation
If the SeNB does not admit any modification requested by the MeNB, or a failure occurs during the MeNB initiated SeNB Modfication Preparation, the SeNB shall send the SENB MODIFICATION REQUEST REJECT message to the MeNB. The message shall contain the Cause IE with an appropriate value.
If the SeNB receives a SENB MODIFICATION REQUEST message containing the MeNB to SeNB Container IE that does not include required information as specified in TS 36.331 [9], the SeNB shall send the SENB MODIFICATION REQUEST REJECT message to the MeNB.
[bookmark: _Toc510738487]8.6.3.4	Abnormal Conditions
If the SeNB receives a SENB MODIFICATION REQUEST message containing multiple E-RAB ID IEs (in the E-RABs To Be Added List IE and/or the E-RABs To Be Modified List IE) set to the same value, the SeNB shall not admit the action requested for the corresponding E-RABs.
If the SeNB receives an SENB MODIFICATION REQUEST message containing multiple E-RAB ID IEs (in the E-RAB To Be Released List IE) set to the same value, the SeNB shall initiate the release of one corresponding E-RAB and ignore the duplication of the instances of the selected corresponding E-RABs.
If the SeNB receives a SENB MODIFICATION REQUEST message containing a E-RAB Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in TS 23.203 [13]), and which does not contain the GBR QoS Information IE, the SeNB shall not admit the corresponding E-RAB.
If the supported algorithms for encryption defined in the Encryption Algorithms IE in the UE Security Capabilities IE in the UE Context Information IE, plus the mandated support of EEA0 in all UEs (TS 33.401 [18]), do not match any algorithms defined in the configured list of allowed encryption algorithms in the SeNB (TS 33.401 [18]), the SeNB shall reject the procedure using the SENB MODIFICATION REQUEST REJECT message.
If the timer TDCprep expires before the MeNB has received the SENB MODIFICATION REQUEST ACKNOWLEDGE message, the MeNB shall regard the MeNB initiated SeNB Modification Preparation procedure as being failed and shall release the UE Context at the SeNB.
If the SeNB receives a SENB MODIFICATION REQUEST message containing both the Correlation ID and the SIPTO Correlation ID IEs for the same E-RAB, the SeNB shall consider the establishment of the corresponding E-RAB as failed.
Interactions with the SeNB Reconfiguration Completion and SeNB initiated SeNB Release procedure:
If the timer TDCoverall expires before the SeNB has received the SENB RECONFIGURATION COMPLETE or the SENB RELEASE REQUEST message, the SeNB shall regard the requested modification RRC connection reconfiguration as being not applied by the UE and shall trigger the SeNB initiated SeNB Release procedure.
Interaction with the SeNB initiated SeNB Modification Preparation procedure:
If the MeNB, after having initiated the MeNB initiated SeNB Modification procedure, receives the SENB MODIFICATION REQUIRED message, the MeNB shall refuse the SeNB initiated SeNB Modification procedure with an appropriate cause value in the Cause IE.
If the MeNB has a Prepared SeNB Modification and receives the SENB MODIFICATION REQUIRED message, the MeNB shall respond with the SENB MODIFICATION REFUSE message to the SeNB with an appropriate cause value in the Cause IE.
[bookmark: _Toc510738488]8.6.4	SeNB initiated SeNB Modification 
[bookmark: _Toc510738489]8.6.4.1	General
This procedure is used by the SeNB to modify the UE context in the SeNB.
The procedure uses UE-associated signalling.
[bookmark: _Toc510738490]8.6.4.2	Successful Operation


Figure 8.6.4.2-1: SeNB initiated SeNB Modification, successful operation.
The SeNB initiates the procedure by sending the SENB MODIFICATION REQUIRED message to the MeNB. When the SeNB sends the SENB MODIFICATION REQUIRED message, it shall start the timer TDCoverall. 
The SENB MODIFICATION REQUIRED message may contain
-	the SeNB to MeNB Container IE.
-	E-RABs to be released within the E-RABs To Be Released Item IE;
-	the SCG Change Indication IE.
If the MeNB receives a SENB MODIFICATION REQUIRED message containing the SCG Change Indication IE, the MeNB shall act as specified in TS 36.300 [15].
If the MeNB is able to perform the modifications requested by the SeNB, the MeNB shall send the SENB MODIFICATION CONFIRM message to the SeNB. The SENB MODIFICATION CONFIRM message may contain the MeNB to SeNB Container IE.
Upon reception of the SENB MODIFICATION CONFIRM message the SeNB shall stop the timer TDCoverall.
Interaction with the MeNB initiated SeNB Modification Preparation procedure:
If applicable, as specified in TS 36.300 [15], the SeNB may receive, after having initiated the SeNB initiated SeNB Modification procedure, the SENB MODIFICATION REQUEST message including the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released List IE.
If applicable, as specified in TS 36.300 [15], the SeNB may receive, after having initiated the SeNB initiated SeNB Modification procedure, the SENB MODIFICATION REQUEST message including the SeNB Security Key IE within the UE Context Information IE.
If the SeNB has initiated the SeNB initiated SeNB Modification procedure with the SENB MODIFICATION REQUIRED message including the E-RABs To Be Released Item IE, it may receive the SENB MODIFICATION REQUEST message including the SCG Change Indication IE, upon which the SeNB shall provide respective information in the SeNB to MeNB Container IE within the SENB MODIFICATION REQUEST ACKNOWLEDGMENT message, as specified in TS 36.300 [15].
[bookmark: _Toc510738491]8.6.4.3	Unsuccessful Operation


Figure 8.6.4.3-1: SeNB initiated SeNB Modification, unsuccessful operation.
In case the request modification cannot be performed successfully the MeNB shall respond with the SENB MODIFICATION REFUSE message to the SeNB with an appropriate cause value in the Cause IE.
The MeNB may also provide configuration information in the MeNB to SeNB Container IE.
[bookmark: _Toc510738492]8.6.4.4	Abnormal Conditions
If the timer TDCoverall expires before the SeNB has received the SENB MODIFICATION CONFIRM or the SENB MODIFICATION REFUSE message, the SeNB shall regard the requested modification as failed and may take further actions like triggering the SeNB initiated SeNB Release procedure to release all SeNB resources allocated for the UE.
If the MeNB is aware that the SeNB didn’t receive the latest configuration information concerning the MCG, the MeNB may respond with the SENB MODIFICATION REFUSE message to the SeNB with an appropriate cause value in the Cause IE.
If the value received in the E-RAB ID IE of any of the E-RABs To Be Released Items IE is not known at the MeNB, the MeNB shall regard the procedure as failed and may take appropriate actions like triggering the MeNB initiated SeNB Release procedure.
Interaction with the MeNB initiated SeNB Modification Preparation procedure:
If the SeNB, after having initiated the SeNB initiated SeNB Modification procedure, receives the SENB MODIFICATION REQUEST message including other IEs than an applicable SeNB Security Key IE and/or applicable forwarding addresses and/or the SCG Change Indication IE the SeNB shall 
-	regard the SeNB initiated SeNB Modification Procedure as being failed,
-	stop the TDCoverall, which was started to supervise the SeNB initiated SeNB Modification procedure,
-	be prepared to receive the SENB MODIFICATION REFUSE message from the MeNB and
-	continue with the MeNB initiated SeNB Modification Preparation procedure as specified in section 8.6.3.
[bookmark: _Toc510738493]8.6.5	MeNB initiated SeNB Release
[bookmark: _Toc510738494]8.6.5.1	General
The MeNB initiated SeNB Release procedure is triggered by the MeNB to initiate the release of the resources for a specific UE.
The procedure uses UE-associated signalling.
[bookmark: _Toc510738495]8.6.5.2	Successful Operation


Figure 8.6.5.2-1: MeNB initiated SeNB Release, successful operation
The MeNB initiates the procedure by sending the SENB RELEASE REQUEST message. Upon reception of the SENB RELEASE REQUEST message the SeNB shall stop providing user data to the UE. The SeNB UE X2AP ID IE and, if available, the SeNB UE X2AP ID Extension IE shall be included if it has been obtained from the SeNB. The MeNB may provide appropriate information within the Cause IE.
If the bearer context in the SeNB was configured with the SCG bearer option, for each SCG bearer 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 SENB RELEASE REQUEST message to indicate that the SeNB should perform data forwarding of uplink/downlink packets for that SCG bearer.
If the bearer context in the SeNB was configured with the split bearer option, for each Split bearer for which the MeNB requests forwarding of downlink data, the MeNB includes the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE of the SENB RELEASE REQUEST message to indicate that the SeNB should perform data forwarding of downlink packets for that split bearer.
Upon reception of the SENB RELEASE REQUEST message containing UE Context Kept Indicator IE set to “True”, the SeNB shall, if supported, only initiate the release of the resources related to the UE-associated signalling connection between the MeNB and the SeNB.
Upon reception of the SENB RELEASE REQUEST message containing MakeBeforeBreak Indicator IE set to “True”, the SeNB shall, if supported, perform Make-Before-Break SeNB change  as specified in TS 36.300 [15].
[bookmark: _Toc510738496]8.6.5.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc510738497]8.6.5.4	Abnormal Conditions
Should the SENB RELEASE REQUEST message refer to a context that does not exist, the SeNB shall ignore the message.
When the MeNB has initiated the procedure and did not include the SeNB UE X2AP ID IE the MeNB shall regard the resources for the UE at the SeNB as being fully released.
[bookmark: _Toc510738498]8.6.6	SeNB initiated SeNB Release
[bookmark: _Toc510738499]8.6.6.1	General
This procedure is triggered by the SeNB to initiate the release of the resources for a specific UE.
The procedure uses UE-associated signalling.
[bookmark: _Toc510738500]8.6.6.2	Successful Operation


Figure 8.6.6.2-1: SeNB initiated SeNB Release, successful operation.
The SeNB initiates the procedure by sending the SENB RELEASE REQUIRED message to the MeNB.
Upon reception of the SENB RELEASE REQUIRED message, the MeNB replies with the SENB RELEASE CONFIRM message. For each E-RAB configured with the SCG bearer option, 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. For each E-RAB configured with the split bearer option, the MeNB may include the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE to indicate that it requests data forwarding of downlink packets to be performed for that bearer.
The SeNB may start data forwarding and stop providing user data to the UE upon reception of the SENB RELEASE CONFIRM message,
[bookmark: _Toc510738501]8.6.6.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc510738502]8.6.6.4	Abnormal Conditions
Void.
[bookmark: _Toc510738503]8.6.7	SeNB Counter Check
[bookmark: _Toc510738504]8.6.7.1	General
This procedure is initiated by the SeNB to request the MeNB to execute a counter check procedure to verify the value of the PDCP COUNTs associated with SCG bearers established in the SeNB.
The procedure uses UE-associated signalling.
[bookmark: _Toc510738505]8.6.7.2	Successful Operation
[image: ]
Figure 8.6.7.2-1: SeNB Counter Check procedure, successful operation.
The SeNB initiates the procedure by sending the SENB COUNTER CHECK REQUEST message to the MeNB.
Upon reception of the SENB COUNTER CHECK REQUEST message, the MeNB may perform the RRC counter check procedure as defined in TS 33.401 [18].
[bookmark: _Toc510738506]8.6.7.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc510738507]8.6.7.4	Abnormal Conditions
Not applicable.
[bookmark: _Toc510738508]8.7	Procedures for E-UTRAN-NR Dual Connectivity
[bookmark: _Toc510738509]8.7.1	EN-DC X2 Setup
[bookmark: _Toc510738510]8.7.1.1	General
[bookmark: OLE_LINK57]The purpose of the EN-DC X2 Setup procedure is to exchange application level configuration data needed for eNB and en-gNB to interoperate correctly over the X2 interface. This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also resets the X2 interface like a Reset procedure would do.
The procedure uses non UE-associated signalling.
[bookmark: _Toc510738511]8.7.1.2	Successful Operation



Figure 8.7.1.2-1: eNB Initiated EN-DC X2 Setup, successful operation


Figure 8.7.1.2-2: en-gNB Initiated EN-DC X2 Setup, successful operation
[bookmark: OLE_LINK66]eNB initiated EN-DC X2 Setup:
An eNB initiates the procedure by sending the EN-DC X2 SETUP REQUEST message to a candidate en-gNB. The candidate en-gNB replies with the EN-DC X2 SETUP RESPONSE message. The initiating eNB shall transfer the complete list of its served cells to the candidate en-gNB. The candidate en-gNB shall reply with the complete list of its served cells.
en-gNB initiated EN-DC X2 Setup:
An en-gNB initiates the procedure by sending the EN-DC X2 SETUP REQUEST message to a candidate eNB. The candidate eNB replies with the EN-DC X2 SETUP RESPONSE message. The initiating en-gNB shall transfer the complete list of its served cells to the candidate eNB. The candidate eNB shall reply with the complete list of its served cells.
[bookmark: _Toc510738512]8.7.1.3	Unsuccessful Operation


Figure 8.7.1.3-1: eNB Initiated EN-DC X2 Setup, unsuccessful operation


Figure 8.7.1.3-2: en-gNB Initiated EN-DC X2 Setup, unsuccessful operation
If the candidate receving node cannot accept the setup it shall respond with an EN-DC X2 SETUP FAILURE message with appropriate cause value.
[bookmark: _Toc510738513]8.7.1.4	Abnormal Conditions
If the first message received for a specific TNL association is not an EN-DC X2 SETUP REQUEST, EN-DC X2 SETUP RESPONSE, or EN-DC X2 SETUP FAILURE message then this shall be treated as a logical error.
If the initiating node does not receive either EN-DC X2 SETUP RESPONSE message or EN-DC X2 SETUP FAILURE message, the initiating node may reinitiate the EN-DC X2 Setup procedure towards the same candidate node, provided that the content of the EN-DC X2 SETUP REQUEST message is identical to the content of the previously unacknowledged EN-DC X2 SETUP REQUEST message.

[bookmark: _Toc510738514]8.7.2	EN-DC Configuration Update 
[bookmark: _Toc510738515]8.7.2.1	General
The purpose of the EN-DC Configuration Update procedure is to update application level configuration data needed for eNB and en-gNB to interoperate correctly over the X2 interface.
The procedure uses non UE-associated signalling.
[bookmark: _Toc510738516]8.7.2.2	Successful Operation



Figure 8.7.2.2-1: eNB Initiated EN-DC Configuration Update, successful operation


Figure 8.7.2.2-2: en-gNB Initiated EN-DC Configuration Update, successful operation

eNB initiated EN-DC Configuration Update:
An eNB initiates the procedure by sending an EN-DC CONFIGURATION UPDATE message to a peer en-gNB. 
After successful update of requested information, en-gNB shall reply with the EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message to inform the initiating eNB that the requested update of application data was performed successfully.
If the Cell Assistance Information IE is present, the en-gNB may use it to generate the List of Served NR Cells IE and include the list in the EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message.
The eNB may initiate a further EN-DC Configuration Update procedure only after a previous EN-DC Configuration Update procedure has been completed.
en-gNB initiated EN-DC Configuration Update:
An en-gNB initiates the procedure by sending an EN-DC CONFIGURATION UPDATE message to an eNB. 
If the Deactivation Indication IE is contained in the Served NR Cells To Modify IE, it indicates that the concerned NR cell was switched off to lower energy consumption, and is available for activation on request from the eNB, as described in TS 36.300 [15].
After successful update of requested information, eNB shall reply with the EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message to inform the initiating en-gNB that the requested update of application data was performed successfully. In case the eNB receives an EN-DC CONFIGURATION UPDATE without any IE except for Message Type IE it shall reply with EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message without performing any updates to the existing configuration.
Upon reception of an EN-DC CONFIGURATION UPDATE message, eNB shall update the information for en-gNB as follows:
Update of Served NR Cell Information:
-	If Served NR Cells To Add IE is contained in the EN-DC CONFIGURATION UPDATE message, eNB shall add cell information according to the information in the Served NR Cell Information IE.
-	If Served NR Cells To Modify IE is contained in the EN-DC CONFIGURATION UPDATE message, eNB shall modify information of cell indicated by Old NR-CGI IE according to the information in the Served NR Cell Information IE.
-	If Served NR Cells To Delete IE is contained in the EN-DC CONFIGURATION UPDATE message, eNB shall delete information of cell indicated by Old NR-CGI IE.
The en-gNB may initiate a further EN-DC Configuration Update procedure only after a previous EN-DC Configuration Update procedure has been completed.
[bookmark: _Toc510738517]8.7.2.3	Unsuccessful Operation


Figure 8.7.2.3-1: eNB Initiated EN-DC Configuration Update, unsuccessful operation


Figure 8.7.2.3-2: en-gNB Initiated EN-DC Configuration Update, unsuccessful operation
[bookmark: OLE_LINK9]If the candidate receving node can not accept the update it shall respond with an EN-DC CONFIGURATION UPDATE FAILURE message and appropriate cause value.
[bookmark: _Toc510738518]8.7.2.4	Abnormal Conditions
If the initiating node after initiating EN-DC Configuration Update procedure receives neither EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message nor EN-DC CONFIGURATION UPDATE FAILURE message, the initiating node may reinitiate the EN-DC Configuration Update procedure towards the same candidate receving node, provided that the content of the EN-DC CONFIGURATION UPDATE message is identical to the content of the previously unacknowledged EN-DC CONFIGURATION UPDATE message.

[bookmark: _Toc510738519]8.7.3	EN-DC Cell Activation
[bookmark: _Toc510738520]8.7.3.1	General
The purpose of the EN-DC Cell Activation procedure is to enable an eNB to request a neighbouring en-gNB to switch on one or more cells, previously reported as inactive due to energy saving reasons.
The procedure uses non UE-associated signalling.
[bookmark: _Toc510738521]8.7.3.2	Successful Operation



Figure 8.7.3.2-1: EN-DC Cell Activation, successful operation
An eNB initiates the procedure by sending a EN-DC CELL ACTIVATION REQUEST message to a peer en-gNB. 
Upon receipt of this message, the en-gNB should activate the cell(s) indicated in the EN-DC CELL ACTIVATION REQUEST message and shall indicate in the EN-DC CELL ACTIVATION RESPONSE message for which cells the request was fulfilled.
Interactions with EN-DC Configuration Update procedure: 
The en-gNB shall not send an EN-DC CONFIGURATION UPDATE message to the eNB just for the reason of the cell(s) indicated in the EN-DC CELL ACTIVATION REQUEST message changing cell activation state, as the receipt of the EN-DC CELL ACTIVATION RESPONSE message by the eNB is used to update the information about the activation state of en-gNB cells in the eNB. 
[bookmark: _Toc510738522]8.7.3.3	Unsuccessful Operation


Figure 8.7.3.3-1: EN-DC Cell Activation, unsuccessful operation
If the en-gNB cannot activate any of the cells indicated in the EN-DC CELL ACTIVATION REQUEST message, it shall respond with a EN-DC CELL ACTIVATION FAILURE message with an appropriate cause value.

[bookmark: _Toc510738523]8.7.3.4	Abnormal Conditions
Not applicable.

[bookmark: _Toc510738524]8.7.4	SgNB Addition Preparation
[bookmark: _Toc510738525]8.7.4.1	General
The purpose of the SgNB Addition Preparation procedure is to request the en-gNB to allocate resources for EN-DC connectivity operation for a specific UE.
The procedure uses UE-associated signalling.
[bookmark: _Toc510738526]8.7.4.2	Successful Operation


Figure 8.7.4.2-1: SgNB Addition Preparation, successful operation
The MeNB initiates the procedure by sending the SGNB ADDITION REQUEST message to the en-gNB. When the MeNB sends the SGNB ADDITION REQUEST message, it shall start the timer TDCprep.
The allocation of resources according to the values of the Allocation and Retention Priority IE included in the Full E-RAB Level QoS Parameters IE or in the Maximum MCG admittable E-RAB Level QoS Parameters IE or in the Requested MCG E-RAB Level QoS Parameters IE or in the Requested SCG E-RAB Level QoS Parameters IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [4].
If the SGNB ADDITION REQUEST message contains the Serving PLMN IE, the en-gNB may use it for RRM purposes.
If the SGNB ADDITION REQUEST message contains the Expected UE Behaviour IE, the en-gNB shall, if supported, store this information and may use it to optimize resource allocation.
If the SGNB ADDITION REQUEST message contains the Handover Restriction List IE, the en-gNB node, if supported, shall store this information and use it to select an appropriate NR cell.
If the SGNB ADDITION REQUEST message contains the MeNB Resource Coordination Information IE, the en-gNB should forward it to lower layers and it may use it for the purpose of resource coordination with the MeNB. The en-gNB shall consider the received UL Coordination Information IE value valid until reception of a new update of the IE for the same UE. The en-gNB shall consider the received DL Coordination Information IE value valid until reception of a new update of the IE for the same UE.
The en-gNB shall choose the ciphering algorithm based on the information in the NR UE Security Capabilities IE and locally configured priority list of AS encryption algorithms and apply the key indicated in the SgNB Security Key IE as specified in the TS 33.401 [18].
The en-gNB shall report to the MeNB, in the SGNB ADDITION REQUEST ACKNOWLEDGE message, the result for all the requested E-RABs in the following way:
-	a list of E-RABs which are successfully established shall be included in the E-RABs Admitted To Be Added List IE;
-	a list of E-RABs which failed to be established shall be included in the E-RABs Not Admitted List IE.
NOTE:	The MeNB may trigger the SgNB Addition Preparation procedure in the course of the Inter-MeNB handover without SgNB change procedure as described in TS 37.340 [32]. The deleted E-RABs are not included in the E-RABs To Be Added List IE in the SGNB ADDITION REQUEST message, from MeNB point of view. If the en-gNB reports a certain E-RAB to be successfully established, respective SCG resources, from an en-gNB point of view, may be actually successfully established or modified or kept; if a certain E-RAB is reported to be failed to be established, respective SCG resources, from an en-gNB point of view, may be actually failed to be established or modified or kept.
For each E-RAB for which allocation of the PDCP entity is requested at the en-gNB:
-	the MeNB may propose to apply forwarding of downlink data by including the DL Forwarding IE within the E-RABs To be Added Item IE of the SGNB ADDITION REQUEST message. For each E-RAB that it has decided to admit, the en-gNB may include the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs Admitted To Be Added Item IE of the SGNB ADDITION REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding of downlink data for this bearer. This GTP tunnel endpoint may be different from the corresponding DL GTP TEID IE in the E-RAB To Be Modified List IE of the E-RAB MODIFICATION INDICATION message (see TS 36.413 [4]) depending on implementation choice;
-	the en-gNB may include for each bearer in the E-RABs Admitted To Be Added List IE the UL Forwarding GTP Tunnel Endpoint IE to indicate that it requests data forwarding of uplink packets to be performed for that bearer.
-	the en-gNB shall use the S1 UL GTP Tunnel Endpoint IE of the SGNB ADDITION REQUEST message as the UL S1-U address.
-	the MeNB shall use the SgNB UL GTP TEID at PDCP IE of the SGNB ADDITION REQUEST ACKNOWLEDGE message as the UL X2-U address.
-	if the SGNB ADDITION REQUEST message contains for an E-RAB to be added which is requested to be configured with MCG resources the MeNB DL GTP TEID at MCG IE the en-gNB shall use it as the DL X2-U address for delivery of DL PDCP PDUs.
-	the en-gNB shall include in the SGNB ADDITION REQUEST ACKNOWLEDGE message the S1 DL GTP TEID at the SgNB IE.
-	the en-gNB shall include in the SGNB ADDITION REQUEST ACKNOWLEDGE message the RLC Mode IE.
Upon reception of the SGNB ADDITION REQUEST ACKNOWLEDGE message the MeNB shall stop the timer TDCprep.
If the SGNB ADDITION ACKNOWLEDGE message contains the SgNB Resource Coordination Information IE, the MeNB may use it for the purpose of resource coordination with the en-gNB. The MeNB shall consider the received UL Coordination Information IE value valid until reception of a new update of the IE for the same UE.  The MeNB shall consider the received DL Coordination Information IE value valid until reception of a new update of the IE for the same UE.
If the SgNB UE X2AP ID IE is contained in the SGNB ADDITION REQUEST message, the en-gNB shall, if supported, store this information and use it as defined in TS  37.340 [32].
Interactions with the SgNB Reconfiguration Completion procedure:
If the en-gNB admits at least one E-RAB, the en-gNB shall start the timer TDCoverall when sending the SGNB ADDITION REQUEST ACKNOWLEDGE message to the MeNB. The reception of the SGNB RECONFIGURATION COMPLETE message shall stop the timer TDCoverall.
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Figure 8.7.4.3-1: SgNB Addition Preparation, unsuccessful operation
If the en-gNB is not able to accept any of the bearers or a failure occurs during the SgNB Addition Preparation, the en-gNB sends the SGNB ADDITION REQUEST REJECT message with an appropriate cause value to the MeNB.
[bookmark: _Toc510738528]8.7.4.4	Abnormal Conditions
If the en-gNB receives a SGNB ADDITION REQUEST message containing multiple E-RAB ID IEs (in the E-RABs To Be Added List IE) set to the same value, the en-gNB shall consider the establishment of the corresponding E-RAB as failed.
If the en-gNB receives a SGNB ADDITION REQUEST message containing a E-RAB Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in TS 23.203 [13]), and which does not contain the GBR QoS Information IE, the en-gNB shall consider the establishment of the corresponding E-RAB as failed.
If the supported algorithms for encryption defined in the NR Encryption Algorithms IE in the NR UE Security Capabilities IE, plus the mandated support of EEA0 in all UEs (TS 33.401 [18]), do not match any algorithms defined in the configured list of allowed encryption algorithms in the en-gNB (TS 33.401 [18]), the en-gNB shall reject the procedure using the SGNB ADDITION REQUEST REJECT message. 
If the supported algorithms for integrity defined in the NR Integrity Protection Algorithms IE in the NR UE Security Capabilities IE, plus the mandated support of the EIA0 algorithm in all UEs (TS 33.401 [18]), do not match any algorithms defined in the configured list of allowed integrity protection algorithms in the en-gNB (TS 33.401 [18]), the en-gNB shall reject the procedure using the SGNB ADDITION REQUEST REJECT message.
If the en-gNB receives a SGNB ADDITION REQUEST message containing a SgNB UE X2AP ID IE that does not match any existing UE Context that has such ID, the en-gNB shall reject the procedure using the SGNB ADDITION REQUEST REJECT message.
Interactions with the SgNB Reconfiguration Completion and SgNB initiated SgNB Release procedure:
If the timer TDCoverall expires before the en-gNB has received the SGNB RECONFIGURATION COMPLETE or the SGNB RELEASE REQUEST message, the en-gNB shall regard the requested RRC connection reconfiguration as being not applied by the UE and shall trigger the SgNB initiated SgNB Release procedure.
Interactions with the MeNB initiated SgNB Release procedure:
If the timer TDCprep expires before the MeNB has received the SGNB ADDITION REQUEST ACKNOWLEDGE message, the MeNB shall regard the SgNB Addition Preparation procedure as being failed and shall trigger the MeNB initiated SgNB Release procedure.
[bookmark: _Toc510738529]8.7.5	SgNB Reconfiguration Completion
[bookmark: _Toc510738530]8.7.5.1	General
The purpose of the SgNB Reconfiguration Completion procedure is to provide information to the en-gNB whether the requested configuration was successfully applied by the UE.
The procedure uses UE-associated signalling.
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Figure 8.7.5.2-1: SgNB Reconfiguration Complete procedure, successful operation.
The MeNB initiates the procedure by sending the SGNB RECONFIGURATION COMPLETE message to the en-gNB.
The SGNB RECONFIGURATION COMPLETE message may contain information that
-	either the UE has successfully applied the configuration requested by the en-gNB. The MeNB may also provide NR RRCReconfigurationComplete message in the MeNB to SgNB Container IE.
-	or the MeNB has not triggered configuration requested by the en-gNB. The MeNB shall provide information with sufficient precision in the included Cause IE to enable the en-gNB to know the reason for an unsuccessful reconfiguration.
Upon reception of the SGNB RECONFIGURATION COMPLETE message the en-gNB shall stop the timer TDCoverall.
[bookmark: _Toc510738532]8.7.5.3	Abnormal Conditions
Void.
[bookmark: _Toc510738533]8.7.6	MeNB initiated SgNB Modification Preparation
[bookmark: _Toc510738534]8.7.6.1	General
This procedure is used to enable an MeNB to request an en-gNB to modify the UE context at the en-gNB, or to query the current SCG configuration for supporting delta signalling in MeNB initiated SgNB change, or to provide the S-RLF-related information to the en-gNB.
The procedure uses UE-associated signalling.
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Figure 8.7.6.2-1: MeNB initiated SgNB Modification Preparation, successful operation
The MeNB initiates the procedure by sending the SGNB MODIFICATION REQUEST message to the en-gNB. When the MeNB sends the SGNB MODIFICATION REQUEST message, it shall start the timer TDCprep.
The SGNB MODIFICATION REQUEST message may contain:
-	within the UE Context Information IE (if the modification of the UE context at the en-gNB is requested);
-	E-RABs to be added within the E-RABs To Be Added Item IE;
-	E-RABs to be modified within the E-RABs To Be Modified Item IE;
-	E-RABs to be released within the E-RABs To Be Released Item IE;
-	the SgNB UE Aggregate Maximum Bit Rate IE;
-	the MeNB to SgNB Container IE;
-	the SCG Configuration Query IE;
- 	the MeNB Resource Coordination Information IE.
If the SGNB MODIFICATION REQUEST message contains the Serving PLMN IE, the en-gNB may use it for RRM purposes.
If the SGNB MODIFICATION REQUEST message contains the Handover Restriction List IE, the en-gNB shall 
· replace the previously provided Handover Restriction List by the received Handover Restriction List in the UE context;
· use this information to select an appropriate NR cell.
If the SgNB UE Aggregate Maximum Bit Rate IE is included in the SGNB MODIFICATION REQUEST message, the en-gNB shall:
-	replace the previously provided SgNB UE Aggregate Maximum Bit Rate by the received SgNB UE Aggregate Maximum Bit Rate in the UE context;
-	use the received SgNB UE Aggregate Maximum Bit Rate for non-GBR Bearers for the concerned UE as defined in TS 37.340 [32].
The allocation of resources according to the values of the QCI IE, Allocation and Retention Priority IE or GBR QoS Information IE included in the Full E-RAB Level QoS Parameters IE or in the Maximum MCG admittable E-RAB Level QoS Parameters IE or in the Requested SCG E-RAB Level QoS Parameters IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [4].
If the SGNB MODIFICATION REQUEST message contains the MeNB Resource Coordination Information IE, the en-gNB should forward it to lower layers and it may use it for the purpose of resource coordination with the MeNB. The en-gNB shall consider the received UL Coordination Information IE value valid until reception of a new update of the IE for the same UE.  The en-gNB shall consider the received DL Coordination Information IE value valid until reception of a new update of the IE for the same UE.
If at least one of the requested modifications is admitted by the en-gNB, the en-gNB shall modify the related part of the UE context accordingly and send the SGNB MODIFICATION REQUEST ACKNOWLEDGE message back to the MeNB. 
The en-gNB shall include the E-RABs for which resources have been either added or modified or released at the en-gNB either in the E-RABs Admitted To Be Added List IE or the E-RABs Admitted To Be Modified List IE or the E-RABs Admitted To Be Released List IE. The en-gNB shall include the E-RABs that have not been admitted in the E-RABs Not Admitted List IE with an appropriate cause value.
The en-gNB shall, if included, choose the ciphering algorithm based on the information in the NR UE Security Capabilities IE and locally configured priority list of AS encryption algorithms and apply the key indicated in the SgNB Security Key IE as specified in the TS 33.401 [18].
For each E-RAB for which allocation of the PDCP entity is requested at the en-gNB:
-	if applicable, the MeNB may propose to apply forwarding of downlink data by including the DL Forwarding IE within the E-RABs To Be Added Item IE of the SGNB MODIFICATION REQUEST message. For each E-RAB that it has decided to admit, the en-gNB may include the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs Admitted To Be Added Item IE of the SGNB MODIFICATION REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding of downlink data for this bearer. The MeNB may also provide for an applicable E-RAB to be released the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE of the SGNB MODIFICATION REQUEST message.
-	if applicable, the en-gNB may include for each bearer in the E-RABs Admitted To Be Added List IE in the SGNB MODIFICATION REQUEST ACKNOWLEDGE message the UL Forwarding GTP Tunnel Endpoint IE to indicate that it requests data forwarding of uplink packets to be performed for that bearer. The en-gNB may include the UL configuration IE to indicate that the MCG UL configuration of the UE has changed. 
For each E-RAB configured with SCG resources and the PDCP entity is hosted by the MeNB and  
-	requested to be modified, 
-	if the SGNB MODIFICATION REQUEST message includes the MeNB UL GTP TEID at PDCP IE in the E-RABs To Be Modified Item IE, the en-gNB shall act as specified in TS 37.340 [32].
-	if the SGNB MODIFICATION REQUEST message contains the MeNB UL GTP TEID at PDCP IE the en-gNB shall use it as the new UL X2-U address.
-	the en-gNB may include in the SGNB MODIFICATION REQUEST ACKNOWLEDGE message the SgNB DL GTP TEID at SCG IE.
If, dependent on the configured bearer type, the Full E-RAB Level QoS Parameters IE or the Maximum MCG admittable E-RAB Level QoS Parameters IE or the Requested SCG E-RAB level QoS Parameters IE are included in the SGNB MODIFICATION REQUEST message for an E-RAB to be modified the en-gNB shall allocate respective resources and provide corresponding radio configuration information within the SgNB to MeNB Container IE as described in TS 37.340 [32].
If the SGNB MODIFICATION REQUEST message contains, for an E-RAB to be modified which is configured with the PDCP entity in the en-gNB, the S1 UL GTP Tunnel Endpoint IE, the en-gNB shall use it as the new UL S1-U address.
If the SGNB MODIFICATION REQUEST message contains an E-RAB to be modified which is configured with the split bearer option, the MeNB may include the UL configuration IE to indicate that the SCG UL configuration of the UE has changed.
If the SGNB MODIFICATION REQUEST message contains for an E-RAB to be modified which is configured with the PDCP enitiy in the en-gNB and MCG resources the MeNB DL GTP TEID at MCG IE the en-gNB shall use it as the DL X2-U address.
For an E-RAB to be modified which is configured with the PDCP entity in the en-gNB the en-gNB may include in the SGNB MODIFICATION REQUEST ACKNOWLEDGE message the S1 DL GTP TEID at the SgNB IE.
If the SGNB MODIFICATION REQUEST ACKNOWLEDGE message contains the SgNB Resource Coordination Information IE, the MeNB may use it for the purpose of resource coordination with the en-gNB. The MeNB shall consider the received UL Coordination Information IE value valid until reception of a new update of the IE for the same UE.  The MeNB shall consider the received DL Coordination Information IE value valid until reception of a new update of the IE for the same UE.
Upon reception of the SGNB MODIFICATION REQUEST ACKNOWLEDGE message the MeNB shall stop the timer TDCprep. If the SGNB MODIFICATION REQUEST ACKNOWLEDGE message has included the SgNB to MeNB Container IE the MeNB is then defined to have a Prepared SgNB Modification for that X2 UE-associated signalling. 
If the SCG Configuration Query IE is included in the SGNB MODIFICATION REQUEST message, the en-gNB shall provide corresponding radio configuration information within the SgNB to MeNB Container IE as described in TS 37.340 [32].
Interactions with the SgNB Reconfiguration Completion procedure:
If the en-gNB admits a modification of the UE context requiring the MeNB to report about the success of the RRC connection reconfiguration procedure, the en-gNB shall start the timer TDCoverall when sending the SGNB MODIFICATION REQUEST ACKNOWLEDGE message to the MeNB. The reception of the SGNB RECONFIGURATION COMPLETE message shall stop the timer TDCoverall.
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Figure 8.7.6.3-1: MeNB initiated SgNB Modification Preparation, unsuccessful operation
If the en-gNB does not admit any modification requested by the MeNB, or a failure occurs during the MeNB initiated SgNB Modfication Preparation, the en-gNB shall send the SGNB MODIFICATION REQUEST REJECT message to the MeNB. The message shall contain the Cause IE with an appropriate value.
If the en-gNB receives a SGNB MODIFICATION REQUEST message containing the MeNB to SgNB Container IE that does not include required information as specified in TS 38.331 [31], the en-gNB shall send the SGNB MODIFICATION REQUEST REJECT message to the MeNB.
[bookmark: _Toc510738537]8.7.6.4	Abnormal Conditions
If the en-gNB receives a SGNB MODIFICATION REQUEST message containing multiple E-RAB ID IEs (in the E-RABs To Be Added List IE and/or the E-RABs To Be Modified List IE) set to the same value, the en-gNB shall not admit the action requested for the corresponding E-RABs.
If the en-gNB receives an SGNB MODIFICATION REQUEST message containing multiple E-RAB ID IEs (in the E-RAB To Be Released List IE) set to the same value, the en-gNB shall initiate the release of one corresponding E-RAB and ignore the duplication of the instances of the selected corresponding E-RABs.
If the en-gNB receives a SGNB MODIFICATION REQUEST message containing, dependent on the configured bearer type, the Full E-RAB Level QoS Parameters IE or the Maximum MCG admittable E-RAB Level QoS Parameters IE or the Requested SCG E-RAB Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in TS 23.203 [13]), and which does not contain the GBR QoS Information IE, the en-gNB shall not admit the corresponding E-RAB.
If the supported algorithms for encryption defined in the NR Encryption Algorithms IE in the NR UE Security Capabilities IE in the UE Context Information IE, plus the mandated support of EEA0 in all UEs (TS 33.401 [18]), do not match any algorithms defined in the configured list of allowed encryption algorithms in the en-gNB (TS 33.401 [18]), the en-gNB shall reject the procedure using the SGNB MODIFICATION REQUEST REJECT message.
If the supported algorithms for integrity defined in the NR Integrity Protection Algorithms IE in the NR UE Security Capabilities IE in the UE Context Information IE, plus the mandated support of the EIA0 algorithm in all UEs (TS 33.401 [18]), do not match any algorithms defined in the configured list of allowed integrity protection algorithms in the en-gNB (TS 33.401 [18]), the en-gNB shall reject the procedure using the SGNB MODIFICATION REQUEST REJECT message.
If the timer TDCprep expires before the MeNB has received the SGNB MODIFICATION REQUEST ACKNOWLEDGE message, the MeNB shall regard the MeNB initiated SgNB Modification Preparation procedure as being failed and shall release the UE Context at the en-gNB.
Interactions with the SgNB Reconfiguration Completion and SgNB initiated SgNB Release procedure:
If the timer TDCoverall expires before the en-gNB has received the SGNB RECONFIGURATION COMPLETE or the SGNB RELEASE REQUEST message, the en-gNB shall regard the requested modification RRC connection reconfiguration as being not applied by the UE and shall trigger the SgNB initiated SgNB Release procedure.
Interaction with the SgNB initiated SgNB Modification Preparation procedure:
If the MeNB, after having initiated the MeNB initiated SgNB Modification procedure, receives the SGNB MODIFICATION REQUIRED message, the MeNB shall refuse the SgNB initiated SgNB Modification procedure with an appropriate cause value in the Cause IE.
If the MeNB has a Prepared SgNB Modification and receives the SGNB MODIFICATION REQUIRED message, the MeNB shall respond with the SGNB MODIFICATION REFUSE message to the en-gNB with an appropriate cause value in the Cause IE.
[bookmark: _Toc510738538]8.7.7	SgNB initiated SgNB Modification 
[bookmark: _Toc510738539]8.7.7.1	General
This procedure is used by the en-gNB to modify the UE context in the en-gNB.
The procedure uses UE-associated signalling.
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Figure 8.7.7.2-1: SgNB initiated SgNB Modification, successful operation.
The en-gNB initiates the procedure by sending the SGNB MODIFICATION REQUIRED message to the MeNB. When the en-gNB sends the SGNB MODIFICATION REQUIRED message, it shall start the timer TDCoverall. 
The SGNB MODIFICATION REQUIRED message may contain
-	the PDCP Change Indication IE;
-	the SgNB to MeNB Container IE. 
-	E-RABs to be modified within the E-RABs To Be Modified Item IE;
-	E-RABs to be released within the E-RABs To Be Released Item IE;
-	the SgNB Resource Coordination Information IE.
For the SN terminated split bearers, the en-gNB may include in the SGNB MODIFICATION REQUIRED message the UL configuration IE to indicate that the MCG UL configuration of the UE has changed.
If the MeNB is able to perform the change requested by the en-gNB, the MeNB shall send the SGNB MODIFICATION CONFIRM message to the en-gNB. The SGNB MODIFICATION CONFIRM message may contain the MeNB to SgNB Container IE.
If the SGNB MODIFICATION REQUIRED message contains the SgNB Resource Coordination Information IE, the MeNB may use it for the purpose of resource coordination with the en-gNB. The MeNB shall consider the received UL Coordination Information IE value valid until reception of a new update of the IE for the same UE. The MeNB shall consider the received DL Coordination Information IE value valid until reception of a new update of the IE for the same UE.
Upon reception of the SGNB MODIFICATION CONFIRM message the en-gNB shall stop the timer TDCoverall.
If the SGNB MODIFICATION CONFIRM message contains the MeNB Resource Coordination Information IE, the en-gNB should forward it to lower layers and it may use it for the purpose of resource coordination with the MeNB. The en-gNB shall consider the received UL Coordination Information IE value valid until reception of a new update of the IE for the same UE.  The en-gNB shall consider the received DL Coordination Information IE value valid until reception of a new update of the IE for the same UE.

Interaction with the MeNB initiated SgNB Modification Preparation procedure:
If applicable, as specified in TS 37.340 [15], the en-gNB may receive, after having initiated the SgNB initiated SgNB Modification procedure, the SGNB MODIFICATION REQUEST message including the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released List IE.
If applicable, as specified in TS 37.340 [15], the en-gNB may receive, after having initiated the SgNB initiated SgNB Modification procedure, the SGNB MODIFICATION REQUEST message including the SgNB Security Key IE within the UE Context Information IE.
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Figure 8.7.7.3-1: SgNB initiated SgNB Modification, unsuccessful operation.
In case the request modification cannot be performed successfully the MeNB shall respond with the SGNB MODIFICATION REFUSE message to the en-gNB with an appropriate cause value in the Cause IE.
The MeNB may also provide configuration information in the MeNB to SgNB Container IE.
[bookmark: _Toc510738542]8.7.7.4	Abnormal Conditions
If the timer TDCoverall expires before the en-gNB has received the SGNB MODIFICATION CONFIRM or the SGNB MODIFICATION REFUSE message, the en-gNB shall regard the requested modification as failed and may take further actions like triggering the SgNB initiated SgNB Release procedure to release all en-gNB resources allocated for the UE.
If the value received in the E-RAB ID IE of any of the E-RABs To Be Released Items IE is not known at the MeNB, the MeNB shall regard the procedure as failed and may take appropriate actions like triggering the MeNB initiated SgNB Release procedure.
Interaction with the MeNB initiated SgNB Modification Preparation procedure:
If the en-gNB, after having initiated the SgNB initiated SgNB Modification procedure, receives the SGNB MODIFICATION REQUEST message including other IEs than an applicable SgNB Security Key IE and/or applicable forwarding addresses, the en-gNB shall 
-	regard the SgNB initiated SgNB Modification Procedure as being failed;
-	stop the TDCoverall, which was started to supervise the SgNB initiated SgNB Modification procedure;
-	be prepared to receive the SGNB MODIFICATION REFUSE message from the MeNB and;
-	continue with the MeNB initiated SgNB Modification Preparation procedure as specified in section 8.7.4.
Interaction with the MeNB initiated handover procedure:
If the MeNB, after having initiated the handover procedure, receives the SGNB MODIFICATION REQUIRED message, the MeNB shall refuse the SgNB modification procedure with an appropriate cause value in the Cause IE.
[bookmark: _Toc510738543]8.7.8	SgNB Change 
[bookmark: _Toc510738544]8.7.8.1	General
This procedure is used by the en-gNB to change to another en-gNB.
The procedure uses UE-associated signalling.
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Figure 8.7.8.2-1: SgNB Change, successful operation.
The en-gNB initiates the procedure by sending the SGNB CHANGE REQUIRED message to the MeNB including the Target SgNB ID Information IE. When the en-gNB sends the SGNB CHANGE REQUIRED message, it shall start the timer TDCoverall. 
The SGNB CHANGE REQUIRED message may contain
-	the SgNB to MeNB Container IE.
If the MeNB is able to perform the change requested by the en-gNB, the MeNB shall send the SGNB CHANGE CONFIRM message to the en-gNB. 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.
The en-gNB may start data forwarding and stop providing user data to the UE and shall stop the timer TDCoverall upon reception of the SGNB CHANGE CONFIRM message.
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Figure 8.7.8.3-1: SgNB Change, unsuccessful operation.
In case the request change cannot be performed successfully the MeNB shall respond with the SGNB CHANGE REFUSE message to the en-gNB with an appropriate cause value in the Cause IE.
[bookmark: _Toc510738547]8.7.8.4	Abnormal Conditions
If the timer TDCoverall expires before the en-gNB has received the SGNB CHANGE CONFIRM or the SGNB CHANGE REFUSE message, the en-gNB shall regard the requested change as failed and may take further actions like triggering the SgNB initiated SgNB Release procedure to release all en-gNB resources allocated for the UE.
Interaction with the MeNB initiated handover procedure:
If the MeNB, after having initiated the handover procedure, receives the SGNB CHANGE REQUIRED message, the MeNB shall refuse the SgNB change procedure with an appropriate cause value in the Cause IE.
[bookmark: _Toc510738548]8.7.9	MeNB initiated SgNB Release
[bookmark: _Toc510738549]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.
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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.
[bookmark: _Hlk498523853]If the en-gNB confirms the request to release en-gNB resources it shall send the SGNB RELEASE REQUEST ACKNOWLEDGE message to the MeNB.
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Figure 8.7.9.3-1: MeNB initiated SgNB Release, unsuccessful operation
[bookmark: _Hlk498524038]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.
[bookmark: _Toc510738552]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.
[bookmark: _Toc510738553]8.7.10	SgNB initiated SgNB Release
[bookmark: _Toc510738554]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.
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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. For each E-RAB configured with the PDCP entity in the MeNB and SCG resources, the MeNB may include the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE to indicate that it requests data forwarding of downlink packets to be performed for that bearer.
The en-gNB may start data forwarding and stop providing user data to the UE upon reception of the SGNB RELEASE CONFIRM message.
[bookmark: _Toc510738556]8.7.10.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc510738557]8.7.10.4	Abnormal Conditions
Void.
[bookmark: _Toc510738558]8.7.11	SgNB Counter Check
[bookmark: _Toc510738559]8.7.11.1	General
This procedure is initiated by the en-gNB to request the MeNB to execute a counter check procedure to verify the value of the PDCP COUNTs associated with SN terminated bearers.
The procedure uses UE-associated signalling.
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Figure 8.7.11.2-1: SgNB Counter Check procedure, successful operation.
The en-gNB initiates the procedure by sending the SGNB COUNTER CHECK REQUEST message to the MeNB.
Upon reception of the SGNB COUNTER CHECK REQUEST message, the MeNB may perform the RRC counter check procedure as defined in TS 33.401 [18].
[bookmark: _Toc510738561]8.7.11.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc510738562]8.7.11.4	Abnormal Conditions
Not applicable.
[bookmark: _Toc510738563]8.7.12	RRC Transfer
[bookmark: _Toc510738564]8.7.12.1	General
[bookmark: _Hlk491338272][bookmark: _Hlk491413263]The purpose of the RRC Transfer procedure is to deliver an LTE RRC message encapsulated in a PDCP-C PDU to the en-gNB so that it may then be forwarded to the UE, or from the en-gNB, if it was received from the UE. Delivery status may also be provided from the en-gNB to the MeNB using the RRC Transfer.
The procedure is also to enable transfer of the NR RRC message container with the NR measurements from the MeNB to the en-gNB, when received from the UE.
The procedure uses UE-associated signalling.
[bookmark: _Toc510738565]8.7.12.2	Successful Operation



Figure 8.7.12.2-1: RRC Transfer procedure, successful operation.
Either the MeNB initiates the procedure by sending the RRC TRANSFER message to the en-gNB or the en-gNB initiates the procedure by sending the RRC TRANSFER message to the MeNB.
If the en-gNB receives an RRC TRANSFER message without the RRC Container IE in the MCG Split SRB IE, the Delivery Status IE in the MCG Split SRB IE or the RRC container IE in NR UE Measurement IE, it shall ignore the message. If the en-gNB receives the RRC Container IE in the MCG split SRB IE, it shall deliver the contained RRC message to the UE.
If the MeNB receives the Delivery Status IE in the MCG split SRB IE the MeNB shall consider RRC messages up to the indicated NR PDCP SN as having been successfully delivered to UE by en-gNB.

[bookmark: _Toc510738566]8.7.12.3	Abnormal Conditions
In case of the MCG split SRBs, the receiving node may ignore the message, if the MeNB has not indicated possibility of RRC transfer at the bearer setup.
[bookmark: _Toc510738567]8.7.13	Secondary RAT Data Usage Report
[bookmark: _Toc510738568]8.7.13.1	General
This procedure is initiated by the en-gNB to report secondary RAT data volume.
The procedure uses UE-associated signalling.
[bookmark: _Toc510738569]8.7.13.2	Successful Operation


Figure 8.7.13.2-1: Secondary RAT Data Usage Report procedure, successful operation.
The en-gNB initiates the procedure by sending the SECONDARY RAT DATA USAGE REPORT message to the MeNB.
[bookmark: _Toc510738570]8.7.13.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc510738571]8.7.13.4	Abnormal Conditions
Not applicable.
------------------------------------------
Skip to next change
------------------------------------------

[bookmark: _Toc510738767]9.2.107	NR UE Security Capabilities
This IE defines the supported algorithms for encryption and integrity protection in NR as defined in TS 33.401 [185].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR Encryption Algorithms 
	M
	
	BIT STRING (SIZE(16, …))
	Each position in the bitmap represents an encryption algorithm:
“all bits equal to 0” – UE supports no other NR algorithm than NEA0,
“first bit” – 128-NEA1,
“second bit” – 128-NEA2,
“third bit” – 128-NEA3,
other bits reserved for future use. Value ‘1’ indicates support and value ‘0’ indicates no support of the algorithm.
Algorithms are defined in TS 33.401 [185].

	NR Integrity Protection Algorithms
	M
	
	BIT STRING (SIZE(16, …))
	Each position in the bitmap represents an integrity protection algorithm:
“all bits equal to 0” – UE supports no other NR algorithm than NIA0,
“first bit” – 128-NIA1,
“second bit” – 128-NIA2,
“third bit” – 128-NIA3,
other bits reserved for future use.
Value ‘1’ indicates support and value ‘0’ indicates no support of the algorithm.
Algorithms are defined in TS 33.401 [185].
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