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1  Introduction
In the paper we submitted in 20.1.2 (R3-140740) [1], we discusses the Stage 2 X2-CP procedures and data forwarding related to the scenarios RAN3 captured in RAN3 #83. And in this contribution, we will provide the text proposal for stage3 CR on those X2-CP signallings which are elaborated in [1].
2  Discussion
<<<<<<<<<<<<<<<<<<<< First Modification >>>>>>>>>>>>>>>>>>>>
8
X2AP procedures

8.1
Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs.

Table 8.1-1: Class 1 Elementary Procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Handover Preparation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER PREPARATION FAILURE

	Reset
	RESET REQUEST
	RESET RESPONSE
	

	X2 Setup 
	X2 SETUP REQUEST
	X2 SETUP RESPONSE
	X2 SETUP FAILURE

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

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

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

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE

	SeNB Addition
	SENB ADDITION REQUEST
	SENB ADDITION RESPONSE
	SENB ADDITION FAILURE

	SeNB Modification
	SENB MODIFICATION REQUEST
	SENB MODIFICATION RESPONSE
	SENB MODIFICATION FAILURE

	SeNB Release
	SENB RELEASE REQUEST
	SENB RELEASE RESPONSE
	


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

	MeNB Triggered SeNB Modification
	SENB MODIFICATION INDICATION


<<<<<<<<<<<<<<<<<<<< Next Modification >>>>>>>>>>>>>>>>>>>>
8.2.x
SeNB Addition
8.2.x.1
General
This procedure is used to add the first cell of the SCG.

The procedure uses UE-associated signalling.

8.2.x.2
Successful Operation
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Figure 8.2.x.2-1: SeNB Addition, successful operation

The MeNB initiates the procedure by sending the SENB ADDITION REQUEST message to the SeNB. 

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 non-GBR E-RABs is admitted to the cell indicated by the Target SCell ID IE, the SeNB shall reserve necessary resources, and send the SENB ADDITION RESPONSE message back to the MeNB. The SeNB shall include the E-RABs for which resources have been prepared at the small cell in the SCG Bearers Admitted List IE. The SeNB shall include the SCG Bearers that have not been admitted in the SCG Bearers Not Admitted List IE with an appropriate cause value.

The MeNB shall include the DL Forwarding IE within the SCG Bearers To be Setup Item IE in the SENB ADDITION REQUEST message. For each E-RAB that it has decided to admit, the SeNB shall include the DL GTP Tunnel Endpoint IE within the SCG Bearers Admitted Item IE in the SENB ADDITION RESPONSE message to indicate that it accepts the proposed forwarding of downlink data for this bearer. 

For each bearer in the SCG Bearers Admitted List IE, the SeNB shall include the UL GTP Tunnel Endpoint IE to indicate the address for data forwarding of uplink packets for that bearer.

8.2.x.3
Unsuccessful Operation
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Figure 8.2.x.3-1: SeNB Addition, unsuccessful operation

If the SeNB does not admit at least one non-GBR E-RAB, or a failure occurs during the SeNB Addition, the SeNB shall send the SENB ADDITION FAILURE message to the MeNB. The message shall contain the Cause IE with an appropriate value.

8.2.x.4
Abnormal Conditions

FFS
8.2.y  SeNB Modification
8.2.y.1
General
This procedure is used to perform configuration changes of the SCG within the same SeNB.

The procedure uses UE-associated signalling.

8.2.y.2
Successful Operation
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Figure 8.2.y.2-1: SeNB Modification, successful operation

The SeNB initiates the procedure by sending the SENB MODIFICATION REQUEST message to the MeNB. 

Through the comparison of the Serving Small Cell List and the New Small Cell List, the MeNB learns the configured SCG would be changed for addition, release or switched.
UE Context Information IE includes the information about the changed configuration of the SCG bearers. 
According to the MeNB’s indication in 8.2.7, the SeNB should perform “Admission Control” for the requested resources as mentioned in 8.2.5.2, and including the result in SENB MODIFICATION RESPONSE.
If at least one of the SCG bearers’ configuration was changed, the SeNB should include the new configuration in SCG Bearers To Be Modified  List and response to the MeNB. 
If there was one or more(but not all) SCG bearers that the SeNB can not provide resources anymore(e.g. due to heavy load), the SeNB should inform the release to the MeNB.
The MeNB would forward the new configuration to the UE and then send the SENB MODIFICATION RESPONSE to the SeNB to confirm that the UE has applied the new configuration successfully.
8.2.y.3
Unsuccessful Operation
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Figure 8.2.y.3-1: SeNB Modification, unsuccessful operation

If the MeNB does not forward the new configuration to the UE(e.g. due to the collide with the MeNB’s operation) or receives the information from the UE that it failed in applying the new configuration, the MeNB shall send the SENB MODIFICATION FAILURE message to the SeNB. The message shall contain the Cause IE with an appropriate value.
8.2.y.4
Abnormal Conditions

FFS

8.2.z  MeNB Triggered SeNB Modification

8.2.z.1
General

This procedure is initiated by the MeNB and used to trigger the SCG Modification procedure in 8.2.6.

The procedure uses UE-associated signalling.

8.2.z.2
Successful Operation
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Figure 8.2.z.2-1: MeNB Triggered SeNB Modification, successful operation

The MeNB initiates the procedure by sending the SENB MODIFICATION INDICATION message to the SeNB. 

Based on the information e.g. the Measurement Report from the UE, the MeNB decides the serving small cell configured to the UE in New Small Cell List.

UE Context Information IE includes the information about the changed configuration for the SCG bearers. 

According to the information e.g. the MeNB’s load or indication from CN, the MeNB may request the SeNB to provide more resources for another SCG bearer(s), similar to 8.2.5.

If at least one of the SCG bearers’ configuration need to be changed, e.g. due to the indication from CN, the MeNB should include the SCG Bearers To Be Modified  List  IE in the SENB MODIFICATION INDICATION message. 

If there was one or more(but not all) SCG bearers that the MeNB did not need the SeNB to provide resources anymore, the MeNB should inform the release of the bearer(s) to the SeNB.

The SeNB interprets the receiving message and if it decided to perform the reconfiguration as the MeNB’s indications(or at least some of the indications), the SeNB will initiate the SCG Modification procedure in 8.2.6.
8.2.z.3
Unsuccessful Operation

If the SeNB could not perform any reconfiguration as the MeNB’s indications, the SeNB will hold the configuration to the UE the same and not response the message.

8.2.z.4
Abnormal Conditions

FFS

8.2.zz  SeNB Release
8.2.zz.1
General

This procedure is used to release the SCG in an SeNB.

The procedure uses UE-associated signalling.

8.2.zz.2
Successful Operation
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Figure 8.2.zz.2-1: SeNB Release, successful operation

The eNB1 initiates the procedure by sending the SENB RELEASE REQUEST message to the eNB2. 

The eNB1 uses Release Small Cell List to inform the eNB2 that the SCG configured for the UE in the SeNB will all be released. 
For the SCG bearers in the SeNB which the associated E-RABs have not been finished, the data will be forwarded to the MeNB to continue the transmitting. The eNB2 responses the SENB RELEASE RESPONSE message, including the GTP Tunnel Endpoints for establishing the forwarding tunnels.
8.2.zz.3
Unsuccessful Operation

FFS

8.2.zz.4
Abnormal Conditions

FFS

<<<<<<<<<<<<<<<<<<<< Next Modification >>>>>>>>>>>>>>>>>>>>
9.1.1.x1
SENB ADDITION REQUEST

This message is sent by the MeNB to the SeNB to add the first cell of the SCG.

Direction: MeNB ( SeNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	Target SCell ID
	M
	
	ECGI 

9.2.14
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>UE Security Capabilities
	O
	
	9.2.29
	For UP 1A
	–
	–

	>AS Security Information
	O
	
	9.2.30
	For UP 1A
	–
	–

	>UE Aggregate Maximum Bit Rate
	M
	
	9.2.12
	
	–
	–

	>SCG Bearers To Be Setup List
	
	1
	
	
	–
	–

	>>SCG Bearers To Be Setup Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	–
	–

	>>>DL Forwarding 
	M
	
	9.2.5
	
	–
	–

	>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SGW endpoint for UP 1A, or MeNB endpoint for UP 3C.
	–
	–

	>RRC Context
	M
	
	OCTET STRING
	Includes the RRC for Dual Connectivity information defined in TS 36.331 [9]
	–
	–


9.1.1.x2
SENB ADDITION RESPONSE
This message is sent by the SeNB to inform the MeNB about the prepared resources at the SeNB.

Direction: SeNB ( MeNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	ignore

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SeNB
	YES
	ignore

	SCG Bearers Admitted List
	
	1
	
	
	YES
	ignore

	> SCG Bearers Admitted Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of UL PDUs
	–
	–

	>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer. used for forwarding of DL PDUs
	–
	–

	SCG Bearers Not Admitted List
	O
	
	E-RAB List

9.2.28
	A value for E-RAB ID shall only be present once  in E-RABs Admitted List IE and in E-RABs Not Admitted List IE.
	YES
	ignore

	SeNB To MeNB Container
	M
	
	OCTET STRING
	Includes the RRC Dual Connectivity Command message as defined in TS 36.331 [9]
	YES
	ignore


9.1.1.x3
SENB ADDITION FAILURE
This message is sent by the SeNB to inform the MeNB that the SeNB addition has failed.

Direction: SeNB (  MeNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated  at the MeNB
	YES
	ignore

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


9.1.1.y1
SENB MODIFICATION REQUEST

This message is sent by the SeNB to the MeNB to perform configuration changes of the SCG within the same SeNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	Serving Small Cell List
	M
	
	
	
	YES
	reject

	>ECGI
	M
	
	ECGI

9.2.14
	
	–
	–

	New Small Cell List
	O
	
	
	
	-
	-

	>ECGI
	M
	
	ECGI

9.2.14
	
	–
	–

	UE Context Information
	
	1
	
	
	YES
	reject

	>SCG Bearers Admitted List
	
	1
	
	
	YES
	ignore

	> >SCG Bearers Admitted Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of UL PDUs
	–
	–

	>>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer. used for forwarding of DL PDUs
	–
	–

	>SCG Bearers Not Admitted List
	O
	
	E-RAB List

9.2.28
	A value for E-RAB ID shall only be present once  in E-RABs Admitted List IE and in E-RABs Not Admitted List IE.
	YES
	ignore

	>SCG Bearers To Be Modified  List
	
	1
	
	
	–
	–

	>>SCG Bearers To Be Modified Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>RRC Context
	M
	
	OCTET STRING
	Includes the RRC for Dual Connectivity information defined in TS 36.331 [9]
	–
	–

	>SCG Bearers To Be Released  List
	O
	
	E-RAB List
9.2.28
	
	YES
	ignore


9.1.1.y2
SENB MODIFICATION RESPONSE
This message is sent by the MeNB to inform the SeNB about the successful modification.

Direction: MeNB ( SeNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	ignore

	Reconfiguration Complete
	M
	
	ENUMERATED{ture}
	Indicate the UE has applied the new configuration
	YES
	ignore


9.1.1.y3
SENB MODIFICATION FAILURE

This message is sent by the MeNB to inform the SeNB that the modification was failed.

Direction: MeNB (  SeNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated  at the MeNB
	YES
	ignore

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


9.1.1.y4
SENB MODIFICATION INDICATION
This message is sent by the MeNB to the SeNB to trigger the SCG Modification procedure.

Direction: MeNB ( SeNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	New Small Cell List
	
	
	
	
	-
	-

	>ECGI
	M
	
	ECGI
9.2.14
	
	–
	–

	UE Context Information
	
	1
	
	
	YES
	reject

	>UE Security Capabilities
	O
	
	9.2.29
	For UP 1A
	–
	–

	>AS Security Information
	O
	
	9.2.30
	For UP 1A
	–
	–

	>UE Aggregate Maximum Bit Rate
	M
	
	9.2.12
	
	–
	–

	>SCG Bearers To Be Setup List
	
	1
	
	
	–
	–

	>>SCG Bearers To Be Setup Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	–
	–

	>>>DL Forwarding 
	M
	
	9.2.5
	
	–
	–

	>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SGW endpoint for UP 1A, or MeNB endpoint for UP 3C.
	–
	–

	>RRC Context
	M
	
	OCTET STRING
	Includes the RRC for Dual Connectivity information defined in TS 36.331 [9]
	–
	–

	>SCG Bearers To Be Modified  List
	
	1
	
	
	–
	–

	>>SCG Bearers To Be Modified Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	–
	–

	>>>RRC Context
	M
	
	OCTET STRING
	Includes the RRC for Dual Connectivity information defined in TS 36.331 [9]
	–
	–

	>SCG Bearers To Be Released  List
	O
	
	E-RAB List

9.2.28
	
	YES
	ignore


9.1.1.z1
SENB RELEASE REQUEST
This message is sent by the eNB1 to the eNB2 to trigger the release of SCG in an SeNB.

Direction: eNB1 ( eNB2.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	eNB1 UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	Release Small Cell List
	
	
	
	
	-
	-

	>ECGI
	M
	
	ECGI

9.2.14
	ECGIs of all the serving cells configured to the UE in SeNB
	–
	–

	SCG Bearers To Be Released List
	
	1
	
	
	–
	–

	>SCG Bearers To Be Released Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>DL Forwarding 
	M
	
	9.2.5
	
	–
	–

	>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SGW endpoint for UP 1A, or MeNB endpoint for UP 3C.
	–
	–


9.1.1.z2
SENB RELEASE RESPONSE
This message is sent by the eNB2 to the eNB1 to realize the release of SCG in an SeNB.

Direction: eNB2 ( eNB1.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	eNB2 UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	SCG Bearers To Be Released List
	
	1
	
	
	–
	–

	>SCG Bearers To Be Released Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of UL PDUs
	–
	–

	>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer. used for forwarding of DL PDUs
	–
	–


<<<<<<<<<<<<<<<<<<<< End of Modifications >>>>>>>>>>>>>>>>>>>>
3  Conclusion

In this contribution, we try to provide a general text proposal for Stage 3 on X2-CP signallings (TS 36.423) which support dual connectivity in Rel12:
Proposal: RAN3 is kindly asked to discuss the stage3 CR for X2-CP signallings and agree the Text Proposal. 
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