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1
Introduction

Dual Connectivity for LTE WI [1] was approved at RAN#63 and RAN2#85 made several decisions related to basic operation of the feature. This contribution details the procedures related to MeNB handover and provides TP to the baseline CR [2] based on the agreements made in RAN2#85 as shown below as well as our observation in section 2.
	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)




2

Discussion
It is FFS how to release the bearers previously served by SCG during MeNB to eNB handover. There are at least three options to support it.

1)  Source MeNB generates the configuration of SCG release in RRCConnectionReconfiguration message

2)  Target eNB includes whole configuration including SCG release in RRC configuration.
3)  UE releases any SCG resources when it receives RRCConnectionReconfiguration message including MobilityControlInfo.

Option 2 is according to the current LTE specification: the target eNB can indicate the release of SCells, so we assume that similarly with DC the target eNB can also indicate the release of SCG. Therefore, option 2 should be taken according to the current principle of inter-eNB X2 handover.

Observation: Target eNB includes whole configuration including SCG release in RRC configuration.
In addition to the RAN2 agreements, the proposed TP in section 3 captures our observation and makes the procedure detailed.
Proposal: RAN2 to agree on the proposed TP to baseline CR [2].

3

Text Proposal
Beginning of Text Proposal
10.1.2.X
Dual connectivity operation
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

10.1.2.X.2
SCG addition/MeNB triggered SCG modification 

The SCG addition procedure is initiated by the MeNB and used to add the first cell of the SCG. The MeNB triggered SCG modification procedure is initiated by the MeNB and used as described in subclause 10.1.2.X.1. Figure 10.1.2.X.2-1 shows the SCG Addition/MeNB triggered SCG modification procedure. 

1.
The MeNB sends the SCG Addition/Modification Indication message including the MCG configuration for UE capability coordination to be used as basis for the reconfiguration by the SeNB.

2.
The SCG Modification procedure as described in 10.1.2.X.1.
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Figure 10.1.2.X.2-1:
SCG Addition/MeNB triggered SCG modification procedure

10.1.2.X.3
SCG change

The SCG change procedure is used to change configured SCG from one SeNB to another in the UE. The SCG change procedure is realized by the SCG Modification procedure as described in 10.1.2.X.1. The RRCConnectionReconfiguration message comprises the release of the source SCG. It is FFS whether this part of message is generated by the MeNB or the source SeNB.
10.1.2.X.4
SCG release

The SCG release procedure is used to release the CG in an SeNB. The SCG release procedure is realized by the SCG Modification procedure as described in 10.1.2.X.1. The RRCConnectionReconfiguration message comprises the release of the SCG. It is FFS whether this part of message is generated by the MeNB or the SeNB.
10.1.2.X.5
SCG release during handover between MeNBs

Upon handover involving change of MeNB, the source MeNB includes the SCG configuration in the HandoverPreparationInformation. The target MeNB prepares RRCConnectionReconfiguration message including mobilityControlInformation which triggers handover and the SCG release. It is only possible to assign a new SCG configuration after completing the handover. Figure 10.1.2.X.5-1 shows the MeNB to eNB handover procedure.
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Figure 10.1.2.X.5-1:
MeNB to eNB handover procedure

0.
Packet data is transferred between S-GW and the UE by passing through S-MeNB, or S-SeNB depending on the bearer type in dual connectivity mode.
1.
A Measurement Report is triggered and sent to the S-MeNB.
2.
The S-MeNB sends Handover Request message, which includes MCG configuration, SCG configuration and S-MeNB UL F-TEIDs with S-GW, to the T-eNB.

3
The T-eNB responds with Handover Request Ack message, which includes whole eNB configuration and F-TEIDs used for T-eNB receiving forwarded packets, to the S-MeNB.
4.
The MeNB sends the SCG Release Indication message. In case of SCG bearer support, this message also includes F-TEIDs used for S-MeNB receiving forwarded packets from S-SeNB. This step may occur before receiving Handover Request Ack in step 3.
5.
The S-SeNB stops sending DL packets to the UE and sends SCG Release Indication Ack message. In case of split bearer support, this message includes PDCP packet delivery status. In this step, the UE content is still retained in S-SeNB until the S-SeNB receives SeNB Release Complete message in step 19.
6.
The S-MeNB sends the RRCConnectionReconfiguration message with mobilityControlInfo, which comprises the release of the source SCG and MCG, and switched all the bearers to T-eNB, to the UE. This step may occur before receiving SCG Release Indication Ack in step 5.
7.
The S-SeNB may send SN Status Transfer message including the uplink PDCP SN and HFN receiver status and the downlink PDCP SN and HFN transmitter status of S-SeNB to the S-MeNB. This procedure occurs only for SCG bearer support.

8.
The S-MeNB may send the SN Status Transfer message including the uplink PDCP SN and HFN receiver status and the downlink PDCP SN and HFN transmitter status of S-MeNB to the T-eNB.

9.
The S-SeNB may perform data forwarding to S-MeNB. This procedure occurs only for SCG bearer support.

10.
The S-MeNB may perform data forwarding to T-eNB. T-eNB buffers forwarded packets from S-MeNB until it receives RRCConnectionReconfigurationComplete message.
11.
The UE performs RA procedure with T-eNB.

12.
The UE applies the new configuration and reply the RRCConnectionReconfigurationComplete message.
13.
The T-eNB sends a Path Switch Request message including T-eNB DL F-TEIDs with S-GW to MME to inform that the UE has changed MeNB.
14.
The MME and S-GW performs S1-U tunnel switching with bearer modification.
15.
The S-GW switches the downlink data path previously served by the S-SeNB to the target side. The S-GW may send one or more "end marker" packets on the old path to the S-SeNB and then can release any U-plane/TNL resources towards the S-SeNB. This procedure occurs only for SCG bearer support.
16.
The S-GW switches the downlink data path previously served by the S-MeNB to the target side. The S-GW may send one or more "end marker" packets on the old path to the S-MeNB and then can release any U-plane/TNL resources towards the S-MeNB. DL packets from S-GW are sent through T-eNB to the UE.
17.
The MME replies Path Switch Request Acknowledgement message.

18.
By sending the UE Context Release message, the T-eNB informs S-MeNB of the success handover and triggers the release of radio resources.

19.
The S-MeNB replies with SCG Release Complete message to S-SeNB in order for S-SeNB to release the radio resources for the UE.
20.
All bearers are transferred between S-GW and the UE by passing through T-eNB.
End of Text Proposal
4
Conclusions
We have discussed the detailed procedures for MeNB-to-eNB handover and propose the corresponding TP to baseline CR [2].
Proposal: RAN2 to agree on the proposed TP to baseline CR [2].

Note: This contribution has also been submitted to RAN3 in [3].
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