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1. Introduction
In last RAN#83 meeting, the following agreements on UP and CP architectures were made:

=>
We will no longer investigate 2D and 3A. 

=>
RAN2 agrees to use Control Plane option C1 as baseline for dual connectivity. 
In this contribution we would like to discuss possible signaling flows for some main scenarios in order to further understand the possible signaling influences on Uu, Xn and S1 interfaces.
2. Discussion
2.1. SeNB Addition

The SeNB addition of dual connectivity could be trigged by UE mobility and/or traffic offloading strategy. Upon the addition of SeNB, the MeNB adds a new SCell with the following possible signaling flows in Figure 1 in order to offload one or more bearers to the SeNB.
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Figure 1 SCell addition procedure
1. The MeNB decides to add a new SCell for dual connectivity. The decision may base on Measurement Reports in step 0 and RRM information.
2. The MeNB sends SCell Addition Request message to the target SeNB, which may include UE capabilities, QoS parameters and so on. The detail information is FFS.
3. Admission Control is performed by the SeNB to decide if the required resources can be granted by the SeNB.
4. The SeNB sends SCell Addition Response message to the MeNB with some configuration information. Data forwarding may be initiated if the UP architecture 1A or 2A is adopted.
5. With the received configuration information from the SeNB, the MeNB generates RRC Connection Reconfiguration message and sends it to the UE.
6. If the UP architecture 1A or 2A is adopted, the MeNB may send SN Status Transfer to the SeNB to convey PDCP SN status. 
7. The UE adds the SCell and applies related configurations upon the reception of RRC Connection Reconfiguration message.
8. The UE sends the RRC Connection Reconfiguration Complete message to the MeNB.

9. The UE synchronizes to the SCell. Detailed procedures are FSS.
10~14. If the UP architecture 1A or 2A is adopted, these steps of path switch are performed.
15. If necessary, the MeNB may releases the user plane related resources. For example, the MeNB can perform step 15 after step 14 if 1A or 2A architecture is adopted or after step 8 if 2C architecture is adopted.

16. If 1A architecture is adopted, the MeNB sends Path Switch message to the SeNB for path update. Detailed procedures are FFS.
2.2. SeNB Removal

There are three cases for SCell removal scenario: 

Case 1: SeNB –>MeNB. Due to RRM strategy or UE mobility, the SCell is not suitable as a serving cell of dual connectivity. The corresponding bearers need to be moved back to the MeNB.

Case 2: SeNB1 –>SeNB2. The UE moves from the coverage of SeNB1 to the coverage of SeNB2. The corresponding offloaded bearers need to be removed from the SeNB1 to the SeNB2.
Case 3: SeNB Release. All of offloaded bearers on SeNB are released by the CN or the UE is released, the SeNB is removed. The corresponding offloaded bearers are also released.

· Case 1: SeNB –>MeNB
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Figure 2 SCell removal procedure (Case1)
1a. The UE moves away from the coverage of SeNB1. The MeNB decides to remove the SeNB based on measurement reports which is reported in step 0.

1b. Or the SeNB decides to stop offloading data for the UE as a serving cell of dual connectivity, as the load of the SeNB becomes heavy. The SeNB sends SCell Removal Request message to the MeNB via step 1b-2.

2. The MeNB sends RRC Connection Reconfiguration message to the UE. Some reconfiguration parameters of DRBs may be included as the offloaded bearers of the SeNB need to be removed back to the MeNB. 

3. If 1A or 2A is adopted, the MeNB sends SCell Removal message to the SeNB, which triggers data forwarding and the subsequent step 4.

4.  The SeNB may send SN Status Transfer to the MeNB to convey PDCP SN status.

5. The UE removes the SeNB and applies the corresponding configurations upon the reception of RRC Connection Reconfiguration.
6. The UE sends the RRC Connection Reconfiguration Complete message to the MeNB.

7. The MeNB can send UE context Release message to the SeNB to trigger related resources release. If the UP architecture 1A or 2A is adopted, related resources release may be triggered by step 3.

8~12. If the user plane architecture 1A or 2A is adopted, these steps of path switch are performed.

· Case 2:  SeNB1 –>SeNB2
When the UE moves from the coverage of SeNB1 to the coverage of SeNB2, the serving cell of dual connectivity may need to change from the SeNB1 to the SeNB2. 
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Figure 2 SCell removal procedure (Case2)
1. The MeNB decides to change the SeNB2 as a serving cell of dual connectivity instead of the SeNB1.

2. The MeNB sends SCell Addition Request message to the SeNB2.

3. The SeNB2 performs admission control. If the required resources can be granted by the SeNB2, SCell Addition Response is sent to the MeNB.

4. The MeNB generates RRC Connection Reconfiguration message and sends to the UE. The UE performs SCell removal and SCell addition according to the message.

5. If 1A or 2A is adopted, the MeNB sends SCell Removal message to the SeNB1, which triggers data forwarding procedure and step 6.

6. If the UP architecture 1A or 2A is adopted, the SeNB1 sends SN Status Transfer to the SeNB2 to convey PDCP SN status. Whether this message is forwarded by the MeNB is FFS.

7. The UE sends the RRC Connection Reconfiguration Complete message to the MeNB after applying the corresponding configuration from step 4.

8. The MeNB can send UE context Release message to the SeNB to trigger related resources release. If the UP architecture 1A or 2A is adopted, related resources release may be triggered by step 5.
9~14. If the UP architecture 1A or 2A is adopted, these steps of path switch are performed.
· Case 3: SeNB Release
The MeNB receives E-RAB Release Request from the MME, which may result in SCell removal because no bearer of the UE is kept on the SeNB. The signalling flow is shown in Figure 3:

[image: image4.emf]2 SCell Removal Decision

3. RRC Conn. Reconf

5.RRC Conn. Reconf. Complete

UE MeNB SeNB

Release 

Resources

MME

1. E-RAB Release Req

6.UE context Release

4.  SCell Removal 

7. E-RAB Release Resp


Figure 4 SCell removal procedure (Case3)

1. The MeNB receives E-RAB Release Request message from the MME。

2. No bearer of the UE is kept on the SeNB if the request in step 1 is applied. Hence, the MeNB decides to remove the SCell as a serving cell of dual connectivity.

3. The MeNB sends RRC Connection Reconfiguration message to the UE.
4. The UE removes the SeNB.
5. The UE replies RRC Connection Reconfiguration Complete message to the MeNB.

6. The MeNB can send UE context Release message to the SeNB to trigger related resources release.

7. The MeNB replies E-RAB Release Response message to the MME upon the reception of step 5.
3. Conclusion

In this contribution, the possible signalling flows of SeNB addition and SeNB removal are analyzed in section 2. And it is proposed:
Proposal 1: RAN2 is kindly asked to include the above figures into TR 36.842.
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