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1
Introduction
In last RAN2 and RAN3 meeting, some basic signalling procedures for dual connectivity were agreed. In this contribution, we will further discuss the remaining open issues in the running stage2 CR[1].
2 Discussion
2.1 SeNB Addition procedure
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Figure 1: SeNB Addition procedure
FFS 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.
In RAN2#85 and RAN2#85bis meeting, there is a agreement for RLM: 
1.UE shall inform MeNB of random access failure associated with an SCG cell at least for the special Scell.

2.UE initiated random access is only supported to the special SCell but not for other SCells of the SCG. 

3.When there is RACH failure associated with SCells in SCG other than special SCell, UE does not report such failure to MeNB, and UE does not stop UL transmissions towards SeNB.

According to the RAN2 agreement, in case there is RACH failure associated with special SCell in SCG, UE shall report such failure to MeNB, then the MeNB could take further action. In case there is RACH failure associated with SCells in SCG other than special Scell, the UE does not stop UL transmissions towards SeNB,  the SeNB knows the RACH failure and may take proper actions, the MeNB does not needs to know the failure case. Therefore, it’s not necessary for the SeNB to finally confirm that the UE has taken the SeNB configuration into use.
Proposal 1: It’s not necessary for the SeNB to finally confirm that the UE has taken the SeNB configuration into use.
FFS2: The trigger for the path update procedure and how to capture it in stage 2 is still FFS. 
Considering the RACH failure case is a rare case and in case the RACH failure happens the UE will report such failure to MeNB, the MeNB could trigger the UP path update towards the EPC after receiving the RRCConnectionReconfigrationComplete message.
Proposal 2: The MeNB could trigger the UP path update towards the EPC after receiving the RRCConnectionReconfigrationComplete message.
FFS3: It is FFS whether the path update procedure shall be allowed to change an UL TEID at S-GW, in which case the MeNB needs to signal this change to the SeNB. Whether this shall be reflected in stage 2 is FFS as well. 

Generally, the UL TEID informaton is changed due to the the S-GW relocation. In RAN3#83 meeting, it was agreed that the S-GW relocation will not happend during the SeNB addition/modification/release procedure. It’s not clear in which case UL TEID will be changed during path update without S-GW relocation.
Proposal 3: The case for the UL TEID change during the path update procedure needs to be clarified.
FFS4:
It is FFS whether Setup of an E-RAB by the MME and configuration of the respective SeNB resources is possible with a single RRC procedure. It is also FFS whether this possibility shall be described in stage 2.
There are two altenatives for the MeNB to handle the E-RAB Setup by the MME.
Option1: the MeNB configures the SeNB resource during the E-RAB Setup procedure.
option2: the MeNB configures the SeNB resource after the E-RAB Setup procedure. 

For the option1, only a single RRC procedure is needed over the Uu interface. For the UP 1A, the E-RAB Modification Indication procedure  is not needed because the SeNB DL-TEID information could be included in the E-RAB Modify Response message.
For the option2, MeNB first performs the E-RAB setup prcodure, then initiates the SeNB resource configuration procedure. For this case, two RRC procedures are needed over the Uu interface and E-RAB Modification Indication message is used for the path update.
Both solutions are feasible for the dual connetivity operation, we can leave it to the MeNB implementation to take the action when receing the E-RAB setup from the MME.

Proposal 4: It’s feasible to perform E-RAB setup by the MME and configure SeNB resource with a single RRC procedure.
2.2 SeNB Modification procedure
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Figure 2: SeNB Modification procedure - SeNB initiated
FFS1: 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. 
FFS2: It is still FFS whether the SeNB initiate SeNB Modification procedure will be specified in stage 3 as a class 1 procedure or several class 2 procedures. 
The followings agreement were made in last RAN2#85bis meeting:
2 SeNB can provide assistance data to the MeNB (FFS, e.g. SCell overload status, DRB resource shortage, cell load status, suggested cell addition list), which may trigger the MeNB to initiate SCG SCell addition or SCG SCell release 

The Step1 SeNB Modification Required message can be reused to provide the assistance data to the MeNB and the MeNB may use this information to e.g. initiate addition/release of SCell(s) in SCG and release of SCG bearer or split bearer on SCG. The MeNB could use the Step2 SeNB Modification Request message to reconfigure the SeNB resource. 
Proposal 5: SeNB initiated SeNB Modification Preparation procedure could be used to provide the assistance data to the MeNB.
2.3 SeNB Release procedure
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Figure 2: SeNB Release procedure – MeNB initiated
FFS1: Whether the message SeNB Release Request shall be acknowledged by the SeNB is still FFS. 

When the SeNB receives the SeNB Release Request message, it may stop user data transmission to the UE and start data forwarding. In case the SeNB receives SeNB Release Request message after the UE received a RRC Connection Reconfiguration message, it may lead to large waste of SeNB radio resources due to UE stopping user data reception while the SeNB still transmitting user data over the Uu. To avoid waste of radio resources, it seems beneficial for the MeNB to perform the step 2 after the step 1 have been finished.

Proposal 6: The SeNB Release Request ACK message from the SeNB is needed and the MeNB sends the RRC Connection Reconfiguration message after receving the SeNB Release Request ACK message.
FFS2: Whether a final release message from the MeNB is necessary is still FFS  

There are two alternative to release radio/C-plane and U-plane related resources in the SeNB.
Alt1: one step SeNB release

SeNB Release Request message is used to trigger data forwarding. The release of radio/C-plane and U-plane resource could be based on implementation dependent mechanism, e.g. detecting the end marker sent by the S-GW in case of data forwarding or inactivity on the radio resources to be released.
Alt2: two steps SeNB release

SeNB Release Request message is use to trigger data forwarding, and a final release message is used to release radio/C-plane resources. The release of U-plane resource will be based on an implementation dependent mechanism like current X2-based HO.
For Alt1, when receiving SeNB Release Request message, the SeNB still needs to keep UE context for a while because the X2-AP ID information is mandatory in the following step 4 SN STATUS TRANSFER message. We can’t always rely on the end maker mechanism for the resource release because there is no path update towards the EPC for UP 3C. If we use timer-based mechanism, an IOT issue may occur because the MeNB does not know the exact timing of release of UE context in the SeNB. It's possible that MeNB already releases the UE context, but the SeNB has not released the UE context, when a new UE accesses to the MeNB, it may allocate the same MeNB X2 AP ID which is still valid in the SeNB for other UE, this will lead to the resource assignment error finally. 
For Alt2, an explicit release message is used to release the radio/C-plane resource which is similar with X2-based handover. Therefore, we slightly prefer Alt2 to release the related resources in the SeNB. The current X2-AP UE Context Release or a new X2-AP message could be used for this purpose.
Proposal 7: A final release message from the MeNB is necessary. 
FFS 3: The need for the specification of a Refuse message is FFS (SeNB initiated).
In RAN2#85 bis meeting, it was agreed that:
For SCG release the MeNB may take the initiative and the SeNB shall not reject

For SCG release the SeNB may take the initiative and the MeNB shall not reject

According to the RAN2 agreement, the MeNB shall not reject the SCG release request initiated by the SeNB, therefore, the Refuse message from the MeNB is not needed.
Proposal 8: The Refuse message from the MeNB for the SCG release is not needed.

2.4 SeNB change and MeNB to eNB Change procedure

Editor’s Note 1:
It is assumed that the MeNB provides the part of the RRCConnectionReconfiguration message that releases SeNB resources. 

Editor’s Note 1:
It is assumed that the target eNB provides the part of the RRCConnectionReconfiguration message that releases source SeNB resources. 

According to the following text in current running stage2 CR [1], the above editor’s note could be confirmed and removed from the specification.
In some cases, the SeNB may not generate signalling to indicate the SCG release to the UE, and MeNB includes an indication in the RRCConnectionReconfiguration message towards the UE indicating the UE shall release the entire SCG configuration.
The source MeNB initiates the release towards the SeNB and the target eNB prepares RRCConnectionReconfiguration message including mobilityControlInformation which triggers handover and generates/ includes a field indicating the UE shall release the entire SCG configuration.
Proposal 9: Remove the Editor’s Note1 in the SeNB change and MeNB to eNB Change procedure.
3
Conclusion

In this contribution, we discuss the remaining FFS issues in the running stage2 CR and propose that:

Proposal 1: It’s not necessary for the SeNB to finally confirm that the UE has taken the SeNB configuration into use.
Proposal 2: The MeNB could trigger the UP path update towards the EPC after receiving the RRCConnectionReconfigrationComplete message.
Proposal 3: The case for the UL TEID change during the path update procedure needs to be clarified.
Proposal 4: It’s feasible to perform E-RAB setup by the MME and configure SeNB resource with a single RRC procedure.
Proposal 5: SeNB initiated SeNB Modification Preparation procedure could be used to provide the assistance data to the MeNB.
Proposal 6: The SeNB Release Request ACK message from the SeNB is needed and the MeNB sends the RRC Connection Reconfiguration message after receving the SeNB Release Request ACK message.
Proposal 7: A final release message from the MeNB is necessary. 
Proposal 8: The Refuse message from the MeNB for the SCG release is not needed.

Proposal 9: Remove the Editor’s Note1 in the SeNB change and MeNB to eNB Change procedure.
4
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