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1 Introduction

It is still FFS whether the timer should be used in dual connectivity.
2 Discussion
TDCprep is used in the MeNB. It is started from SeNB Addition/Modification Request and stopped when the SeNB Addition/Modification Response is received. As showed in below figure.
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There is a timer in the implementation for each class 1 procedure. Even without the timer, if the sending side doesn’t receive the response message upon the timer expiration, the behavior of the sending side is also described in “Abnormal Conditions”. We previously define the timer for DC is to align with X2 handover, but it is noted that there is some difference between DC and X2 handover, i.e. the source eNB have some particular action before the timer expiration in X2 handover and no such action in DC. 
Proposal 1: Remove the TDCprep from the specification for dual connectivity.
For the TDCoverall, it is used in SeNB and is applied to two cases. 
· The first case is for SeNB initiates Modification. The usage is same as TDCprep.  
· The second case is for MeNB initiates Modification. This time may be have usage. The SeNB could learn for how long at most it should guarantee the resources requested for the accessing UE or maintain the old configuration for the reconfiguring UE, in case the SeNB did not receive the corresponding X2 signaling from the MeNB. 

[image: image2.emf]MeNB

SeNB

SeNB Mod Confirm

SeNB Mod Required

Start 

T

DCoverall

Stop 

T

DCoverall

MeNB SeNB

SeNB Reconfig Complete

SeNB Add/Mod Request

SeNB Add/Mod Request

Start 

T

DCoverall

Stop 

T

DCoverall


Proposal 2: Remove the TDCoverall from the SeNB initiates Modification procedure. Keep TDCoverall in the MeNB initiates Addition/Modification procedure.
Below is the text proposal based on [2] R3-142590 the agreed baseline CR after RAN385bis email discussion #11. For easy reading, all the agreed parts are accepted and the changes are showed in revision mark.
3 Text Proposal 
////////-----------------------------------------------------------------------------------
8.x
Procedure for Dual Connectivity

8.x.1
SeNB Addition Preparation

8.x.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.

8.x.1.2
Successful Operation
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Figure 8.x.1.2-1: SeNB Addition Preparation, 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 the SENB ADDITION REQUEST message contains the Serving PLMN IE, the SeNB may use it for RRM purposes.

The SeNB shall report to the MeNB, in the SENB ADDITION 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 To Be Added List IE.
For each E-RAB configured with the SCG bearer option

-
the SeNB shall store the SeNB UE Aggregate Maximum Bit Rate in the UE context, and 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 SeNB shall choose the ciphering algorithm based on the information in the UE Security Capabilities IE and MeNB Security Algorithm IE, 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 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 in Downlink List IE of the E-RAB MODIFY 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.


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 ACKNOWLEDGE message to the MeNB. The reception of the SENB RECONFIGURATION COMPLETE message shall stop the timer TDCoverall.

8.x.1.3
Unsuccessful Operation
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Figure 8.x.1.2-2: 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 REJECT message with an appropriate cause value to the MeNB.

8.x.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 REJECT message.
If the MeNB does not receive either the SENB ADDITION ACKNOWLEDGE or the SENB ADDITION REJECT message, the MeNB shall regard the requested addition as failed and may take further actions like triggering the MeNB initiated SeNB Release procedure to release the UE resources in the SeNB.

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 may take further actions like triggering the SeNB initiated SeNB Release procedure to release all SeNB resources allocated for the UE.

8.x.2

SeNB Reconfiguration Completion

8.x.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.

8.x.2.2
Successful Operation
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Figure 8.x.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.

-
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.

8.x.2.3
Abnormal Conditions

Void.

8.x.3
MeNB initiated SeNB Modification Preparation

8.x.3.1
General

This procedure is used to enable an MeNB to request an SeNB to modify UE context at the SeNB.

The procedure uses UE-associated signalling.

8.x.3.2
Successful Operation
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Figure 8.x.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. 
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;
If the SENB MODIFICATION REQUEST message contains the Serving PLMN IE, the SeNB may use it for RRM purposes.

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 to be added or modified

-
the SeNB shall, if included, choose the ciphering algorithm based on the information in the UE Security Capabilities IE and MeNB Security Algorithm IE, 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.
-
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 DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE to indicate that it requests data forwarding of uplink packets to be performed for that bearer.


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.

8.x.3.3
Unsuccessful Operation
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Figure 8.x.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.

8.x.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 MeNB does not receive either the SENB MODIFICATION REQUEST ACKNOWLEDGE or the SENB MODIFICATION REQUEST REJECT message, the MeNB shall regard the requested modification as failed and may take further actions like triggering the MeNB initiated SeNB Release procedure to release the UE resources in the SeNB.

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 may take further actions like triggering the SeNB initiated SeNB Release procedure to release all SeNB resources allocated for the UE.

8.x.4
SeNB initiated SeNB Modification 

8.x.4.1
General

This procedure is used by the SeNB to modify the UE context in the MeNB. 

The procedure uses UE-associated signalling.

8.x.4.2
Successful Operation
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Figure 8.x.4.2-1: SeNB initiated SeNB Modification, successful operation.

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

If the MeNB receives a SENB MODIFICATION REQUIRED message containing the RRC Context IE as specified in TS 36.331 [9], the MeNB shall report to the SeNB, in the SENB MODIFICATION CONFIRM message, the successful configuration with the UE, and, the result for configuration in the following way:

-
the MeNB to SeNB Container IE.

If the MeNB receives a SENB MODIFICATION REQUIRED message containing the SeNB Key Change Indication IE, the MeNB may decide to update the S-KeNB or change the DRB ID as specified in TS 33.401 [18].


8.x.4.3
Unsuccessful Operation
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Figure 8.x.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.

8.x.4.4
Abnormal Conditions

If the SeNB does not receive either 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 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.

8.x.5
MeNB initiated SeNB Release
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