
3GPP TSG RAN WG3#83bis
R3-140639
San Jose Del Cabo, Mexico, March 31st – April 4th, 2014
Agenda Item:
20.1.2
Source:
CATT, CMCC, CATR
Title:
Mobility signalling flow for dual connectivity
Document for:
Discussion and Approval
1
Introduction
In last RAN2 and RAN3 meeting, some basic signalling procedures were agreed for dual connectivity. In this contribution, we will discuss the SeNB change and inter-MeNB handover signalling flows.
2 Discussion
2.1 SeNB change

[image: image1.emf]UE MeNB S-SeNB T-SeNB

1.SCG Modification Indication

2. SCG Modification Indication Response

6. RRCConnectionReconfiguration

5b SN Status Transfer,

Data Forwarding

7. RRCConnectionReconfigurationComplete

9. Random Access Procedure

10. Path Switch Request

MME

4. SCGReleaseIndication

5a SN Status Transfer,

Data Forwarding

8.SCGModification Response

12. SCGReleaseIndication

3. SCGModification Request

0.Measurement Reports

11. Path Switch RequestACK


Figure1: SeNB change procedure 
The MeNB initiates the SCG Modification Indication procedure to add a new T-SeNB for the UE. According to the RAN2 agreement, the SeNB will provide new SCG configuration information in step3 (RRC container over X2) to the MeNB. The MeNB sends RRC Connection Reconfiguration message in step6 towards UE including an indication indicating the UE shall release the entire old SCG configuration. 

The SCG Release Indication message in step 4 is used to establish data forwarding user plane route for UP 1A if necessary for earlier data forwarding. The S-SeNB may start data forwarding when it receives the SeNB Release Indication message, when to actually start data forwarding can be left to the network implementation. In the Figure1, the data forwarding path is S-SeNB->MeNB->T-SeNB, a possible optimised data forwarding route is between the S-SeNB and T-SeNB. This requires the MeNB to know the network configuration (direct or indirect data forwarding).
In step 12, the MeNB sends SCG Release Indication message towards the S-SeNB to release of radio and C-plane related resources associated to the UE context at the source SeNB. Another possible solution is to use a single procedure (step 4) to requests data forwarding and release of the UE context & radio configuration. However, with single procedure solution, the S-SeNB still needs to keep UE context for a while because the X2-AP ID information is mandatory in the step 5a SN STATUS TRANSFER message. If an implementation based solution is used, an IOT issue may occur since the MeNB does not know the exact timing of release of UE context in the SeNB. We prefer to use an explicit message to release the radio and C-plane related resources in the SeNB.
2.2 MeNB change
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Figure2:  inter-MeNB Handover procedure
According to RAN2 discussion, it is only possible to assign a new SCG configuration after completing the handover.

The source MeNB initiates the X2-AP Handover Request message including the SCG configuration towards the target MeNB in step1. The target MeNB prepares RRCConnectionReconfiguration message including mobilityControlInformation in the X2-AP Handover Request ACK message which will trigger handover and the SCG release.

After receiving the Handover Request ACK message, the source MeNB may initiate SCG Release Indication procedure in step 3 to establish data forwarding user plane route for UP 1A if necessary. 
In step 11, the source MeNB sends SCG Release Indication message towards the source SeNB to explicitly release of radio and C-plane related resources associated to the UE context.
2.3 Text Proposal for TS 36.300
10.1.2.x.x1 SCG Change procedure
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Figure 10.1.2.x.x1-1: SCG Change procedure
0. A MEASUREMENT REPORT is triggered and sent to the MeNB.
1. The MeNB sends SCG MOFIFICATION INDICATION message to the target SeNB, which includes necessary configuration information e.g. UE capabilities, QoS parameters. 

2. The target SeNB sends SCG MOFIFICATION INDICATION RESPONSE message to the MeNB.
3. The target SeNB sends SCG MOFIFICATION REQUEST message to the MeNB including new SCG configuration information contained in transparent RRC container. The SCG MOFIFICATION REQUEST may also include RNL/TNL information for the forwarding tunnels, if necessary.

4. The MeNB sends SCG RELEASE INDICATION message to the source SeNB which may include RNL/TNL information for the forwarding tunnels, if necessary. 

5. The source SeNB sends the SN STATUS TRANSFER message to the MeNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status of SCG bearer for which PDCP status preservation applies, then the MeNB sends the SN STATUS TRANSFER message to the target SeNB.

6. The MeNB generates the RRC message to perform the SeNB change, i.e. RRCConnectionReconfiguration message indicating new SCG configuration is applied and old SCG configuration is released, to be sent towards the UE.
7. The UE applies the new configuration and reply the RRCConnectionReconfigurationComplete message to the MeNB.

8. The MeNB replies the SCG MODIFICATION RESPONSE message to the target SeNB forwarding RRCConnectionReconfigurationComplete message.
9. The UE performs the Random Access procedure towards the target SeNB.

10. The MeNB send PATH SWITCH REQUEST message to the MME to update the downlink UP path.

11. The MME confirms the PATH SWITCH REQUEST message with the PATH SWITCH REQUEST ACKNOWLEDGE message.
12. The source MeNB sends SCG RELEASE INDICATION message to the source SeNB to release radio and C-plane related resources associated to the UE context.
10.1.2.x.x2 Inter-MeNB Handover procedure
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Figure 10.1.2.x.x2-1: Inter-MeNB Handover procedure

0. A MEASUREMENT REPORT is triggered and sent to the source MeNB.
1. The source MeNB issues a HANDOVER REQUEST message to the target MeNB including the SCG configuration in the HandoverPreparationInformation. 

2. The target MeNB prepares HO with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source MeNB. The target MeNB prepares RRCConnectionReconfiguration message including mobilityControlInformation which triggers handover and the SCG release.

3. The source MeNB sends SCG RELEASE INDICATION message to the SeNB which may include RNL/TNL information for the forwarding tunnels, if necessary. 

4. The SeNB sends the SN STATUS TRANSFER message to the source MeNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status of SCG bearer for which PDCP status preservation applies, then the source MeNB sends the SN STATUS TRANSFER message to the target MeNB.

5. The target eNB generates the RRC message to perform the handover, i.e. RRCConnectionReconfiguration message including the mobilityControlInformation, to be sent by the source eNB towards the UE..
6. After receiving the RRCConnectionReconfiguration message including the mobilityControlInformation , UE performs synchronisation to target eNB and accesses the target cell via RACH.

7. When the UE has successfully accessed the target cell, the UE sends the RRCConnectionReconfigurationComplete message (C-RNTI) to confirm the handover.
8. The MeNB send PATH SWITCH REQUEST message to the MME to update the downlink UP path.

9. The MME confirms the PATH SWITCH REQUEST message with the PATH SWITCH REQUEST ACKNOWLEDGE message.
10. By sending the UE CONTEXT RELEASE message, the target MeNB informs success of HO to source MeNB and triggers the release of resources by the source MeNB 

11. The source MeNB sends SCG RELEASE INDICATION message to the source SeNB to release radio and C-plane related resources associated to the UE context.
3
Conclusion

In this contribution, we discuss the mobility signalling flow and stage2 text proposal to support dual connectivity and propose that:

Proposal: It is proposed to agree on the proposed stage 2 text for TS 36.300.
The corresponding stage 2 CR is provided in the [1].
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