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1 Introduction
In SI phase, R2 has made several decisions regarding dual connection signaling design, which is captured in [1]. RAN3 has also discussed the same issue and [2] was approved. However, there were several details left FFS. This contribution discussed signaling procedure.

2 Discussion
2.1 SeNB Addition
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Figure 1. Signaling flow for SeNB addition
As depicted in Figure 1, SeNB addition for dual connectivity operation could involve the following steps:
1. [RRC] The MeNB configures measurement.

2. [RRC] The UE sends measurement report to MeNB on candidate cell(s) under SeNB.

3. The MeNB decides to request the SeNB to configure dual connectivity. The MeNB decision is reflected in the next step by the parameters signaled to the SeNB, which may differ from E-RAB parameters received over S1. 
4. [X2] The MeNB requests the SeNB to allocate radio resources, indicating E-RAB QoS parameters, UE capabilities, and the current overall radio resource configuration at the MeNB for that UE.

Note: For 1A, TNL address is also signaled.

5. If the SeNB is able to admit the resource request, it allocates respective radio resources.

Note:
For 1A, TNL resource is also allocated.

6. [X2] The SeNB provides the new radio resource configuration to the MeNB 
Note:
For 1A, S1 DL TNL address for the respective E-RAB is also signaled.
7. The MeNB verifies the proposed radio resource configuration from SeNB.
Note: FFS whether MeNB needs to inform SeNB on rejection and how.

8. [RRC] The MeNB signaled configuration according to the endorsed configuration form SeNB. Once received, the UE starts to apply the new configuration.

9. [RRC] The UE signaled confirmation once it completes the reconfiguration procedure.
Note:
The earliest timing that SCG activation command can be sent to the UE.

10. [X2, 1A] For 1A, the MeNB may follow HO procedure to signal SN status transfer to the SeNB for E-RAB bearers switch to the SeNB.

11. [X2] For 1A, the MeNB forwards temporarily buffered data before path switch to the SeNB. For 3C, MeNB permanently forwards data via X2.
12. [PHY] Upon receiving MAC activation, the UE performs retuning and synchronization towards the special cell of the SeNB. Once the UE is ready, it notifies the SeNB to indicate that the UE is ready to use the resource given on the SeNB. 
Note:
For TA exempt configuration, FFS the notification could be on PUCCH. Otherwise, notification can be preamble triggered by contention based or contention free random access.

13. [X2] The SeNB reports that the UE has begun to use the new resource. 
14-15. [1A] For 1A, the path switch towards the EPC is performed.

Proposal 1
The MeNB needs to verify the radio resource configuration from SeNB.

Proposal 2
The SeNB and MeNB share the UE according to its CA capability.
2.2 SeNB Release

[image: image2.emf]UE MeNB SeNB MME

2. RRM Decision: 

-Stop offloadingto 

SeNB

3. SeNB ReleaseRequest

4. SeNB ReleaseRequest Ack

5. RRCConnectionReconfiguration

6. RRCConnectionReconfigurationComplete

10. Path Switch Request

9. SeNB ChangeComplete

11. Path Switch Request Ack

7. SNStatus Transfer

8. Data Forwarding

MAC: SCG Deactivation

1a. Measurement Report

1b. UP Inactivity Notification


Figure 2. Signaling flow for SeNB release

As depicted in Figure 2, SeNB release could involve the following steps:
1. [RRC] The UE sends measurement report to MeNB or [X2, 1A] the SeNB informs the MeNB on UP inactivity.
2. The MeNB decides to release the SeNB.

3. [X2] The MeNB requests the SeNB to release radio resources.

4. [X2] The SeNB response to the MeNB and stop scheduling the UE.
Note:
The latest timing that SCG deactivation is sent from the SeNB or MeNB. Upon receiving MAC deactivation, the UE performs retuning and stop using resource on the SeNB.
5. [RRC] MeNB signaled the new configuration indicating SeNB release to the UE. Once received, the UE starts to apply the reconfiguration procedure of SeNB release.

6. [RRC] The UE signaled confirmation once it completes the reconfiguration procedure of SeNB release.
7. [X2, 1A] For 1A, MeNB may follow HO procedure to signal SN status transfer to the SeNB for E-RAB bearers switch to the SeNB.
8. [X2] The SeNB forwards buffered data to the MeNB.
9. [X2] The MeNB reports to the SeNB that the SeNB has been released by the UE. The message can be sent as early as after step 6.

10-11. [1A] For 1A, the path switch towards the EPC is performed.

Proposal 3
For SeNB release, the MeNB needs to verify with the SeNB before release the configuration. The SeNB cannot release or change configuration on its own.
Proposal 4
For 1A, the SeNB should have means to inform the MeNB on UP inactivity.
2.3 SeNB Modification
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Figure 3. Signaling flow for SeNB modification triggered by MeNB
As depicted in Figure 3, SeNB modification triggered by MeNB could involve the following steps:
1. The MeNB decides to modify the parameters carried in the previous request toward the SeNB. The MeNB decision is reflected in the next step by the new set of parameters signaled to the SeNB. 

2. [X2] The MeNB requests the SeNB to allocate radio resources, indicating a new set of E-RAB QoS parameters, UE capabilities, and the current overall radio resource configuration at the MeNB for that UE.

3. If the SeNB is able to admit the resource request, it allocates respective radio resources.

4. [X2] The SeNB provides the new radio resource configuration to the MeNB. 
5. The MeNB verifies the proposed radio resource configuration from SeNB.
6. [RRC] The MeNB signaled configuration according to the endorsed configuration form SeNB. Once received, the UE starts to apply the new configuration.

7. [RRC] The UE signaled confirmation once it completes the reconfiguration procedure.
8. [X2] The SeNB reports that the UE has begun to use the new resource. 
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Figure 4. Signaling flow for SeNB modification triggered by SeNB
As depicted in Figure 4, SeNB modification triggered by SeNB could involve the following steps:
1. The SeNB decides to modify the admitted resource toward the dual connectivity.

2. [X2] The SeNB provides the new radio resource configuration to the MeNB.

Note:
According to the stored E-RAB QoS parameters, UE capabilities, and the current overall radio resource configuration at the MeNB for that UE.
3. The MeNB verifies the proposed radio resource configuration from SeNB.
4. [X2] The MeNB confirms the new radio resource configuration from SeNB.
5. [RRC] The MeNB signaled configuration according to the endorsed configuration form SeNB. Once received, the UE starts to apply the new configuration.

6. [RRC] The UE signaled confirmation once it completes the reconfiguration procedure.
7. [X2] The MeNB reports to the SeNB that the UE has begun to use the new resource. 
After Step 6, the UE is ready to use the new resource on SeNB, however, SeNB does not realize it until it is informed on X2 (Step 7). So, there is a window that SeNB does not know the UE has finalized the reconfiguration, the length of the window depends on X2 delay.
One way is for SeNB to stop scheduling the UE upon Step 4 and until Step 7. For example, the SeNB or reconfigured scell can be deactivated during this period, and re-activated after Step 7. However, such mechanism only avoid ambiguity, the delay is still there. Since the X2 delay might be significant, enhancement to inform SeNB directly from the UE can be considered.
Proposal 5
The UE follows the legacy procedure to apply the new SeNB configuration. It is up to network to avoid ambiguous resource during reconfiguration. FFS enhancement to inform the SeNB directly from the UE.
3 Conclusion
It is proposed that R2 to check the signaling procedure for SeNB addition/release/modification, and discuss the following proposals.
Proposal 1
The MeNB needs to verify the radio resource configuration from SeNB.

Proposal 2
The SeNB and MeNB share the UE according to its CA capability.
Proposal 3
For SeNB release, the MeNB needs to verify with the SeNB before release the configuration. The SeNB cannot release or change configuration on its own.

Proposal 4
For 1A, the SeNB should have means to inform the MeNB on UP inactivity.

Proposal 5
The UE follows the legacy procedure to apply the new SeNB configuration. It is up to network to avoid ambiguous resource during reconfiguration. FFS enhancement to inform the SeNB directly from the UE.
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