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1
Introduction

There is a long lasting FFS contained in the draft stage-2 documentation for dual connectivity (see [1]) concerning a final confirmation that the UE has taken the SeNB configuration into use.

This was mainly discussed in the context of an accurate trigger for path update, if applicable, for SCG Bearers. This FFS concerns the SeNB Addition procedure and the SeNB Modification procedures. The FFS is captured in [1] as follows: 
Editor’s Note 1:
It is still FFS whether there is a need for the SeNB to finally confirm that the UE has taken the SeNB configuration into use. 

2
Discussion

2.1
Why introducing a final confirmation is the preferred option
As discussed in previous meetings, the MeNB would on the one side need to perform the path update for SCG bearers as quick as possible, on the other side, without a final confirmation, the MeNB would need to “guess” whether the reconfiguration was really successfully performed. The UE may lateron report the failure and the path would need to be changed again, which would represent unnecessary signalling effort.

Another view on this subject stems from an analogy consideration to inter-eNB HO, where the node, that hosts the RRC entity after reconfiguration (i.e. the target eNB) would have full and immediate visibility on whether the UE has taken the new configuration into use. In dual connectivity, the UE, although having successfully completed the reconfiguration procedure, may not be able to e.g. perform random access successfully, but this would be only noticed after a while.

Proposal 1 We propose to introduce a new class 2 “SeNB Reconfiguration Confirm” which is sent from the SeNB to the MeNB after the UE has taken the new SeNB configuration into use, independent from the bearer option.

2.2
Necessary Stage 2 changes
Proposal 2 We propose to agree on the modifications to the “running” stage 2 CR [1] as outlined in section 2.2.

Note: proposed changes highlighted in yellow.
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

10.1.2.X.1
SeNB Addition

The SeNB Addition procedure is initiated by the MeNB and is used to establish a UE context at the SeNB in order to provide radio resources from the SeNB to the UE. This procedure is used to add at least the first cell (PSCell) of the SCG. Figure 10.1.2.X.1-1 shows the SeNB Addition procedure.




Figure 10.1.2.X.1-1: SeNB Addition procedure.

1.
The MeNB decides to request the SeNB to allocate radio resources for a specific E-RAB, indicating E-RAB characteristics (E-RAB parameters, TNL address information corresponding to the UP option). In addition, MeNB indicates within SCG-ConfigInfo the MCG configuration and the entire UE capabilities for UE capability coordination to be used as basis for the reconfiguration by the SeNB. The MeNB can provide the latest measurement results for the SCG cell(s) requested to be added. The SeNB may reject the request. 
Note:
In contrast to SCG bearer,  for the split bearer option the MeNB may either decide to request resources from the SeNB of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MeNB and the SeNB together, or even more. The MeNBs decision may be reflected in step 2 by the E-RAB parameters signalled to the SeNB, which may differ from E-RAB parameters received over S1. 
Editor’s note: FFS whether SCG-ConfigInfo contains SCG configuration.
2.
If the RRM entity in the SeNB is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer option, respective transport network resources. The SeNB may trigger Random Access so that synchronisation of the SeNB radio resource configuration can be performed. The SeNB provides the new radio resource of SCG in SCG-Config to the MeNB. For SCG bearers, together with S1 DL TNL address information for the respective E-RAB, for split bearers X2 DL TNL address information.
Note:
In case of split bearers, transmission of user plane data may take place after step 2.

Note:
In case of SCG bearers, data forwarding and the SN Status Transfer may take place after step 2.
3.
If the MeNB endorses the new configuration, the MeNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration of SCG according to the SCG-Config.

4.
The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure..

5.
The MeNB informs the SeNB that the UE has completed the reconfiguration procedure successfully by forwarding the SCG-ConfigInfo.message
6.
The UE performs synchronisation towards the cell of the SeNB. The IE by which the SeNB triggers the Random Access procedure is FFS.  The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is not defined. The successful RA procedure towards the SCG is not required for a successful completion of the RRC Connection Reconfiguration procedure.

7.
The SeNB informs the MeNB that the UE has taken the SeNB configuration into use.
8./9.
In case SCG bearers, and dependent on the bearer characteristics of the respective E-RAB, the MeNB may take actions to minimise service interruption due to activation of dual connectivity (Data forwarding, SN Status Transfer). 
9.-12. For SCG bearers, upon reception of SeNB Reconfiguration Confirm, the update of the UP path towards the EPC is performed. 


10.1.2.X.2
SeNB Modification

Editor’s Note :
The following mapping of RRC procedure to X2 procedure needs to be confirmed by RAN3
-
MeNB triggered intra-SeNB SCG change is mapped to MeNB initiated SeNB modification 
-
SeNB triggered intra-SeNB SCG change is mapped to SeNB initiated SeNB modification

-
Inter-SeNB SCG change is mapped to SeNB change
The SeNB Modification procedure may be initiated either by the MeNB or by the SeNB and be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the SeNB or to modify other properties of the UE context within the same SeNB. This procedure is also used to perform SCG change in the same SeNB, and in this case, the path switch and data forwarding for DRB on SCG may be suppressed. SCG change can be performed during intra-MeNB HO procedure.
It does not necessarily need to involve signaling towards the UE.
MeNB initiated SeNB Modification
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Figure 10.1.2.X.2-1: SeNB Modification procedure - MeNB initiated.

The MeNB can use the procedure to initiate the addition or release of SCG SCells (other than PSCell), SCG bearer(s) and the SCG part of split bearer(s). The SeNB may reject the request, except if it concerns the release of SCG cells (other than PSCell), of SCG bearer, or the SCG part of split bearer(s). Figure 10.1.2.X.2-1 shows an example signaling flow for a MeNB initiated SeNB Modification procedure that includes
1.
The MeNB sends the SeNB Modification Request message, which may contain bearer context related or other UE context related information, data forwarding address information (if applicable) and SCG-ConfigInfo which contains the MCG configuration and the entire UE capabilities for UE capability coordination to be used as basis for the reconfiguration by the SeNB.  In case of SCG SCell addition request, the MeNB can provide the latest measurement results for the SCG cell(s) requested to be added and SCG serving cell(s). 
Editor’s note: FFS whether SCG-ConfigInfo contains SCG configuration.
2.
The SeNB responds with the SeNB Modification Request Acknowledge message, which may contain radio configuration information within SCG-Config message and data forwarding address information (if applicable).
The SeNB can decide whether the 
Random Access procesure is required. If required, e.g., PSCell change, the SeNB indicates it in SCG-Config.
3./4.
The MeNB initiates the RRC connection reconfiguration procedure. The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
5.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SeNB Reconfiguration Complete message. The MeNB forwards the SCG-ConfigInfo message.
6.
If instructed, the UE performs synchronisation towards the cell of the SeNB as described in SeNB addition procedure.

7.
The SeNB informs the MeNB that the UE has taken the SeNB configuration into use.
If the bearer context at the SeNB is configured with the SCG bearer option and, if applicable

8./9. Data forwarding between MeNB and the SeNB takes place. (Figure 10.1.2.X.2-1 depicts the case where a bearer context is transferred from the MeNB to the SeNB.)

9.
If applicable, upon reception of SeNB Reconfiguration Confirm, a path update is performed.


SeNB initiated SeNB Modification
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Figure 10.1.X.2-2: SeNB Modification procedure - SeNB initiated.

The SeNB can use the procedure to perform configuration changes of the SCG within the same SeNB, e.g., to trigger release of SCG SCell(s) (other than PSCell), SCG bearer(s) and the SCG part of split bearer(s) (upon which the MeNB may release the bearer or reconfigure it to an MCG bearer), and to trigger PSCell change.
 The MeNB cannot reject the release request of SCG SCells (other than PSCell), SCG bearer and the SCG part of split bearer. SeNB cannot initiate SCG SCell addition except for the case of SI update of SCG SCell. Figure 10.1.2.X.2-2 shows an example signaling flow for a SeNB initiated SeNB Modification procedure.
1.
The SeNB sends the SeNB Modification Required message, which may contain bearer context related, other UE context related information and SCG-Config which contains the new radio resource configuration of SCG.
The SeNB can decide whether the 
Random Access procesure is required. If required, e.g., PSCell change, the SeNB indicates it in SCG-Config.
Editor’s Note: For SCG/Split bearer release, FFS whether the SeNB sends the release message (including RRC container) or sends a trigger to the MeNB followed by a modification request from MeNB to SeNB.
2./3.
If the bearer context at the SeNB is configured with the SCG bearer option and, if data forwarding needs to be applied, the MeNB triggers the preparation of the MeNB initiated SeNB Modification procedure and provides forwarding address information within the SeNB Modification Request message.

NOTE:
The forwarding addresses are provided in step 2, the MeNB does not need to wait for the reception of step 3 to initiate the RRC connection reconfiguration procedure.

Editor’s Note:
Whether steps 2 and 3 are needed for a different purposes than providing data forwarding is FFS. It is also FFS whether this needs to be captured in this chapter. 

4.
If MeNB accepts the SeNB request, the MeNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration of SCG according to the SCG-Config.
5.
The UE applies the new configuration and replies the RRCConnectionReconfigurationComplete message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
6.
Upon successful completion of the reconfiguration, the success of the procedure related to SCG-Config is indicated in the SeNB Modification Confirm message. The MeNB forwards the SCG-ConfigInfo message.
7.
If synchronisation towards the SeNB is not required for the new configuration, the UE may perform UL transmission after having applied the new configuration. If the new configuration requires synchronisation towards the SeNB, the UE performs the Random Access procedure as described in SeNB addition procedure.
8.
The SeNB informs the MeNB that the UE has taken the SeNB configuration into use.
9./10. Data forwarding between MeNB and the SeNB takes place. (Figure 10.1.2.X. 2-1 depicts the case where a bearer context is transferred from the SeNB to the MeNB.)
11.
If applicable, a path update is performed.

<<<<<<<<<<<<<<<<<<<< Last Change >>>>>>>>>>>>>>>>>>>>

20.2.2.xy
SeNB Reconfiguration Confirm procedure

The SeNB Reconfiguration Confirm procedure is initiated by the SeNB to indicate to the MeNB that the UE has successfully taken the new SeNB radio configuration into use.
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Figure 20.2.2.xy-1: SeNB Reconfiguration Confirm procedure
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

2.3
Necessary Stage 3 changes
Proposal 3 We propose to agree on the modifications to the “running” stage 3 CR [1] as outlined in section 2.3.

<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

Note: proposed changes shown with revision marks.
7
Functions of X2AP

The X2AP protocol provides the following functions:

-
Mobility Management. This function allows the eNB to move the responsibility of a certain UE to another eNB. Forwarding of user plane data, Status Transfer and UE Context Release function are parts of the mobility management.

-
Load Management. This function is used by eNBs to indicate resource status, overload and traffic load to each other.

-
Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.

-
Resetting the X2. This function is used to reset the X2 interface. 

-
Setting up the X2. This function is used to exchange necessary data for the eNB for setup the X2 interface and implicitly perform an X2 Reset.

-
eNB Configuration Update. This function allows updating of application level data needed for two eNBs to interoperate correctly over the X2 interface. 

-
Mobility Parameters Management. This function allows the eNB to coordinate adaptation of mobility parameter settings with a peer eNB. 

-
Mobility Robustness Optimisation.  This function allows reporting of information related to mobility failure events. 

-
Energy Saving. This function allows decreasing energy consumption by enabling indication of cell activation/deactivation over the X2 interface.

-
X2 Release. This function allows an eNB to be aware that the signalling connection to a peer eNB is unavailable.

-
Message transfer. This function allows indirect transport of X2AP messages to a peer eNB.

-
Registration. This function allows registration of eNB in case indirect transport of X2AP messages is supported.
The mapping between the above functions and X2 EPs is shown in the table below.

Table 7-1: Mapping between X2AP functions and X2AP EPs

	Function
	Elementary Procedure(s)

	Mobility Management
	a) Handover Preparation
b) SN Status Transfer
c) UE Context Release

d) Handover Cancel

	Dual Connectivity
	x) SeNB Reconfiguration Confirm

	Load Management
	a) Load Indication

b) Resource Status Reporting Initiation

c) Resource Status Reporting

	Reporting of General Error Situations
	Error Indication

	Resetting the X2
	Reset

	Setting up the X2
	X2 Setup

	eNB Configuration Update
	a) eNB Configuration Update

b) Cell Activation

	Mobility Parameters Management
	Mobility Settings Change

	Mobility Robustness Optimisation
	a) Radio Link Failure Indication

b) Handover Report

	Energy Saving
	a) eNB Configuration Update

b) Cell Activation

	X2 Release
	X2 Release

	Message transfer

Registration
	X2AP Message Transfer


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


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 Confirm
	SENB RECONFIGURATION CONFIRM


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

8.2.x1

SeNB Reconfiguration Confirm
8.2.x1.1
General

The purpose of the SeNB Reconfiguration Completion procedure is to provide information to the MeNB whether SeNB resources configured for SCG bearers are taken into use by the UE and the MeNB has to trigger an update of the S1-U path towards the EPC.

The procedure uses UE-associated signalling.

8.2.x1.2
Successful Operation
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Figure 8.2.x1.2-1: SeNB Reconfiguration Confirm procedure, successful operation.
The SeNB initiates the procedure by sending the SENB RECONFIGURATION CONFIRM message to the MeNB. Upon reception of the SENB RECONFIGURATION CONFIRM message the MeNB shall, if applicable, trigger the update of the S1-U path towards the EPC

8.2.x1.3
Abnormal Conditions

Void.

<<<<<<<<<<<<<<<<<<<< Last Change >>>>>>>>>>>>>>>>>>>>

9.1.x.xy
SENB RECONFIGURATION CONFIRM
This message is sent by the SeNB to the MeNB to indicate that SeNB resources configured for SCG bearers are taken into use by the UE.

Direction: SeNB ( MeNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	reject

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SeNB
	YES
	reject


<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

3
Proposal
Proposal 1
We propose to introduce a new class 2 “SeNB Reconfiguration Confirm” which is sent from the SeNB to the MeNB after the UE has taken the new SeNB configuration into use, independent from the bearer option.
Proposal 2
We propose to agree on the modifications to the “running” stage 2 CR [1] as outlined in section 2.2.
Proposal 3
We propose to agree on the modifications to the “running” stage 3 CR [1] as outlined in section 2.3.


4
References
[1]
“running” CR for TS 36.300 as e-mail agreed before RAN2#87bis

[2]
“running” CR for TS 36.423 as e-mail agreed after RAN3#85 in R3-142044
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