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Discussion and Decision
1. Introduction
In RAN2#85, there were many agreements regarding the basic procedure, e.g. MeNB to (M)eNB handover as shown below. 
	Agreements
During MeNB-to-(M)eNB handover…

0
In the handover preparation information the information about SCG bearers is included

1
Based on this information the target (M)eNB prepares the RRCConnectionReconfiguration including mobilityControlInfo which triggers the MeNB-to-MeNB handover (forwarded via the source MeNB) and releases the SCG cells. 

2
The source MeNB fetches the data from the source SeNB and performs the (source) SeNB release (e.g. based on the HandoverRequestAck received from the target eNB or based on the X2 indication that the handover completed successfully (FFS)).
3
The target MeNB shall not configure target SCG as part of the RRCConnectionConfiguration including mobilityControlInfo. (we could still allow it if we find out that it has no further impact. But we will not optimize for this enhancement)




So far, it remains as FFS how the MeNB performs the source SeNB release. In this contribution, we discuss the MeNB to (M)eNB handover procedure for the MeNB change when the UE is configured with DC and provide our view. 
2. Discussion
In the following discussion, we are assuming that the signaling flow for SCG Modification, SCG Addition are general for both UP architecture 1A and 3C, while exception of some signaling may be needed. The exception can be handled case by case. For example for lossless purpose we need to have SN Status Transfer which may be needed only for UP architecture 1A.

Proposal 1: It is proposed to confirm that the same signaling flows for MeNB to (M)eNB handover should be applied for both UP architecture 1A and 3C with some exceptions per need basis.
2.1
MeNB to (M)eNB handover procedure
In RAN2#85, there were some agreements for MeNB to (M)eNB handover. The open issue is how the source MeNB performs the source SeNB release (e.g. based on the HandoverRequestAck received from the target eNB or based on the X2 indication that the handover completed successfully). At first, the situation such that the UE already releases the SCG upon receiving the RRCConnectionReconfiguration including mobilityControlInfo, while the source SeNB keeps sending the DL data to the UE should be avoided as much as possible. Hence, the source MeNB should perform the source SeNB release before the handover completion.  For this reason the reception of the Handover Request Ack seems reasonable as a trigger of SeNB release considering the timing to stop the DL data transmission by the SeNB and the interruption time for possible data forwarding from the source MeNB and/or the source SeNB. 
SeNB local release message
The remaining issue is what kind of message/signalling over X2 is used for the source SeNB release during MeNB to (M)eNB handover. There may be two alternatives as below: 
· Alt.1: Reuse a part of signalling for the SCG Modification
· Alt.2: Define new local release specific signalling 

So far, some basic procedures have been agreed, e.g., SCG Modification, SCG Addition/MeNB triggered SCG modification [1]. In addition, it has been agreed to reuse the SCG Modification procedure for SCG change and SCG release basically. Alt.1 may be in line with this policy. However, in the SCG Modification procedure the source SeNB generates the RRCConnectionReconfiguration message forwarded to the UE via the MeNB, which is not necessary for the case of the SeNB release at MeNB change. Therefore, Alt.2 would be a good choice and actually be simpler with less X2 signaling. In the Email discussion in RAN2 reflector [2], there were related discussions already and the terminology “local release” was used for the procedure of SeNB release by the source MeNB, which only includes message over X2, but not Uu. We also think it is simpler approach and would like to propose to define new X2 signaling of SeNB local release. 
Proposal 2: it is proposed to agree that new local release specific signaling over X2 is defined for SeNB local release for MeNB to (M)eNB handover, instead of reusing part of signaling for SCG modification.
Details of SeNB local release
It is further discussed how the SeNB local release is performed by the source MeNB. There are two options for SeNB local release [2]:

· Option 1: 2 messages from the source MeNB to the SeNB
· Option 2: Only 1 message from the source MeNB to the SeNB
In the Option 1, one message is a trigger to start data forwarding and the other message is an indication for releasing the UE context and radio configuration. The latter message may be sent after receiving the UE context release from the target (M)eNB. On the other hand, in the Option 2 the message is a trigger to start data forwarding and also an indication of releasing the UE context and radio configuration after completing the data forwarding. We think that there is no problem on the timing to start data forwarding, but there may or may not be a concern on the timing to release the UE context and radio configuration, e.g., the source MeNB does not know when the SeNB actually complete the release. Looking at the current Rel-8 handover procedure, the target eNB sends the UE context release message in order to allow the source eNB to release the UE context and radio configuration. However it is up to the source eNB to decide when to release. This is because the source eNB e.g. should be able to accept the re-establishment upon the handover failure. However, in DC operation the SeNB does not need to prepare for  the re-establishment and thus there will be no need to keep the UE context after confirming that there is no incoming data any more. Hence, we prefer the Option 2. 
SN Status Transfer
Another issue is how the source MeNB obtains the status of data transmission/reception at the SeNB (e.g. SN status) during the MeNB to (M)eNB handover. It should be noted that we assume the source MeNB has to perform the SN status transfer for all bearers (i.e., MCG bearer, SCG bearer, and split bearer, if configured), because the target (M)eNB is not always having the connection to the SeNB. It is very natural that the SeNB sends the SN status of e.g. SCG bearer upon receiving the SeNB local release. The message used for the SN status could be either a response to the local release indication or new message independent from the local release indication. 
It should be noted that for UP architecture 1A, the SeNB has to send the SN status of the SCG bearer to the source MeNB, while for 3C the SeNB does not need, simply because the Split Bearer in SeNB does not control PDCP SN. 
Proposal 3: It is proposed to agree that the SeNB sends the SN status of at least SCG bearer upon receiving the SeNB local release indication.
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Fig.1: MeNB to (M)eNB handover procedure – SeNB local release Option 1
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Fig.2: MeNB to (M)eNB handover procedure – SeNB local release Option 2
Proposal 4: it is proposed to take the Fig 2 as the base for the MeNB to (M)eNB handover signaling procedure.

3. Conclusion

In this contribution we discussed the MeNB to (M)eNB handover procedure for the MeNB change and reached to the following proposals.
Proposal 1: it is proposed to confirm that the same signaling flows for MeNB to (M)eNB handover should be applied for both UP architecture 1A and 3C with some exceptions per need basis.
Proposal 2: it is proposed to agree that new local release specific signaling over X2 is defined for SeNB local release for MeNB to (M)eNB handover, instead of reusing part of signaling for SCG modification.

Proposal 3: it is proposed to agree that the SeNB sends the SN status of at least SCG bearer upon receiving the SeNB local release indication.

Proposal 4: it is proposed to take the Fig 2 as the base for the MeNB to (M)eNB handover signaling procedure.
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Annex for reference (The related stage 2 text in [1])
10.1.2.X
Dual connectivity operation [1]
10.1.2.X.1
SCG modification
The SCG modification procedure is initiated by the SeNB and used to perform configuration changes of the SCG within the same SeNB. Figure 10.1.2.X.1-1 shows the SCG Modification procedure.

1.
The SeNB provides the new radio resource configuration of SCG by the RRC container in the SCG Modification Request message.

2.
The MeNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration of SCG according to the SCG Modification Request message.

3.
The UE applies the new configuration and reply the RRCConnectionReconfigurationComplete message. 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. The IE by which the SeNB triggers the Random Access procedure is FFS.
4.
The MeNB replies the SCG Modification Response to the SeNB forwarding RRCConnectionReconfigurationComplete message.
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 RRCConnectionReconfiguration procedure.

A cell carrying PUCCH in SCG can be changed with the SCG Modification procedure. The SeNB can decide whether the Random Access procedure is required, e.g., depending on whether the old and new cell carrying PUCCH belongs to the same TAG.
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Figure 10.1.2.X.1-1:
SCG Modification procedure
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