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1 Introduction

As discussed in [3], the basic signaling flow include SeNB addition, release/modification. Mobility signaling for SeNB changes and SeNB changes can be done by basic signling flow. 
2 Discussion

2.2 Mobility signaling
Scenario 1: SeNB is changed to MeNB
In this case, the MeNB release the E-RABs established in the SeNB. The un-send PDCP SDU will be forwarded to the MeNB. 
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Description of messages flow:
1. The MeNB releases the Scells in the SeNB. The MeNB decides which E-RAB need data forwarding and include the UL/DL TEID for the data forwarding in the SCG-Command message.
2. The SeNB sends SCG Command Ack to the MeNB.
3. The SeNB generates the RRC message to release the SCG in the UE. The SeNB sends the SCG configuration message to the MeNB includes this transparent container to be sent to the UE. .
4. The MeNB sends RRC CONNECTION RECONFIGURATION message to the UE. The RRC message includes the E-RAB configuration to be established in the MeNB and SCG configuration configured by the SeNB.
5. The SeNB sends the SN STATUS to the MeNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status of E-RABs for which PDCP status preservation applies.
6. The data is forwared from the SeNB to the MeNB.

7. When the UE has successfully established the SCG in the target SeNB, the UE sends the RRC CONNECTION RECONFIGURATION COMPLETE message to the MeNB.

8. The MeNB sends the SCG Configuration Ack to the SeNB.

9. The MeNB sends PATH SWITCH REQUEST message to the MME to inform the new downlink data path..

10. The MME sends the PATH SWTICH RESPONSE message to the MeNB.
Scneario 2: SeNB is changed to another SeNB

The MeNB may decide to handover the E-RABs in the source SeNB to the target SeNB. It can be accomplete by release a SeNB and adding a new SeNB.
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Description of messages flow:
1. The MeNB establish the Scells in target SeNB, sending SCG Command message to the target SeNB.
2. The SeNB sends SCG Command Ack to the MeNB. 
3. The target SeNB generates the RRC message to establish new SCG in the UE. The SeNB sends the SCG configuration message to the MeNB includes this transparent container to be sent to the UE. May also include RNL/TNL information for the forwarding tunnels, if necessary.
4. The MeNB sends RRC CONNECTION RECONFIGURATION message to the UE.
5. The MeNB can release the SCG configuration in the source SeNB. May also include RNL/TNL information for the forwarding tunnels, if necessary. 
6. The SeNB sends SCG Command Ack to the MeNB.
7. 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 E-RABs for which PDCP status preservation applies. The MeNB forwarding this status to the target SeNB if this E-RAB established in the target SeNB.
8. The data is forwared from the source SeNB to the target SeNB. 
9. When the UE has successfully established the SCG in the target SeNB, the UE sends the RRC CONNECTION RECONFIGURATION COMPLETE message to the MeNB. The UE also need to perform random access with the target SeNB.
10. The MeNB sends the SCG Configuration Ack to the target SeNB.
11. The MeNB sends E-RAB SWITCH REQUEST message to the MME to inform the new downlink data path.
12. The MME sends the E-RAB SWTICH RESPONSE message to the MeNB.
Scenario 3: MeNB change with SeNB release
All the E-RABs in the source MeNB/SeNB are handover to the target MeNB. It is almost same as the current X2 handover.
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Description of messages flow:
1. The source MeNB issues a HANDOVER REQUEST message to the target MeNB passing necessary information to prepare the HO at the target side. 
2. If the resources can be granted by target eNB. The target MeNB configures the required resources according to the received E-RAB QoS information and response a HANDOVER RESPONSE message to the soruce eNB. May also include RNL/TNL information for the forwarding tunnels, if necessary. 
3. The Source MeNB sends RRC CONNECTION RECONFIGURATION message to the UE.
4. The Source MeNB can release the SCG configuration in the source SeNB. May also include RNL/TNL information for the forwarding tunnels, if necessary. 
5. The Source SeNB sends SCG Command Ack to the Source MeNB.
6. 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 E-RABs for which PDCP status preservation applies. The MeNB forwarding this status to the target MeNB.
7. The data is forwared to the target MeNB. From Source MeNB or from source SeNB.
8. When the UE has successfully accessed the target cell in the target MeNB, the UE sends the RRC CONNECTION RECONFIGURATION COMPLETE message to the target MeNB. 
9. The target MeNB sends PATH SWITCH REQUEST message to the MME to inform the new downlink data path.

10. The MME sends the PATH SWTICH RESPONSE message to the target MeNB.

Scenario 4: MeNB change with new SeNB establish during HO
The target MeNB may select a target SeNB during the handover procedure. The target MeNB receivs HANDOVER REQUEST message and then target MeNB establish the E-RAB in the target SeNB. Afterwards, the target MeNB sends the HANDOVER RESPONSE message to the source MeNB. This addition will increase the handover delay.
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Description of messages flow:
1. The source MeNB issues a HANDOVER REQUEST message to the target MeNB passing necessary information to prepare the HO at the target side. 
2. The target MeNB decides to establish a SCG in a target SeNB. The target MeNB sends SCG COMMAND to the target SeNB. 
3. The target SeNB sends SCG Command Ack to the target MeNB.

4. The target SeNB generates the RRC message to establish new SCG in the UE. The SeNB sends the SCG configuration message to the target MeNB includes this transparent container to be sent to the UE. May also include RNL/TNL information for the forwarding tunnels, if necessary.
5. The target MeNB configures the required resources according to the received E-RAB QoS information and response a HANDOVER RESPONSE message to the soruce MeNB. May also include RNL/TNL information for the forwarding tunnels, if necessary. 
6. The Source MeNB sends RRC CONNECTION RECONFIGURATION message to the UE.
7. The Source MeNB can release the SCG configuration in the source SeNB. May also include RNL/TNL information for the forwarding tunnels, if necessary. 
8. The source SeNB sends SCG Command Ack to the Source MeNB.
9. The source 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 E-RABs for which PDCP status preservation applies. The source MeNB forwarding this status to the target MeNB, target MeNB may further forwarding it to the target SeNB.
10. The data is forwared to the target MeNB or the target SeNB, From Source MeNB or from source SeNB
11. When the UE has successfully accessed the target cell in the target MeNB, the UE sends the RRC CONNECTION RECONFIGURATION COMPLETE message to the target MeNB. The UE also need to perform random access with the target SeNB.
12. The target MeNB sends PATH SWITCH REQUEST message to the MME to inform the new downlink data path.

13. The MME sends the PATH SWTICH RESPONSE message to the MeNB.

14. The MeNB sends the SCG Configuration Ack to the target SeNB, including the RNL/TNL information for the UL data path.
3 Conclusion & recommendation

This contribution discusses the SeNB change and MeNB change procedure. It is showed all the mobility procedure can be done by basic SeNB addition/release/modification. 
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