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1. Introduction
In this contribution, we discuss the mobility procedures for the LTE-WLAN aggregation bearer. 
2. Discussion
2.1. Mobility scenarios of aggregation bearer
Based on the agreement in the last meeting, UE mobility within one WLAN mobility set is transparent to eNB and relies on WLAN mobility procedure. Hence, it is not needed to further consider this scenario.
In this section, we call the AP change caused by UE mobility across WLAN mobility set as inter-set AP change we list a few mobility scenarios related to inter-set AP change and eNB change as follows.
Table 1: Mobility scenarios of aggregation bearer 
	Scenario description
	Example
	Procedure 

	Scenario#1: inter-set AP change without HO 

AP1 pico is covered by LTE macro, and AP2 out of the set is adjacent. . The UE moves from AP1 pico to AP2 pico.
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	Inter-set AP change without HO

	Scenario#2:intra-/inter-eNB HO without inter-set AP change.
One AP pico is covered by two LTE macro(s). The UE moves from one LTE macro to another LTE macro. Aggregation bearer may be kept/added/released in this scenario.
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	WT addition/release/modification with intra-eNB HO
WT addition/release/modification  with inter-eNB HO

	Scenario#3: Intra-/inter-eNB HO with inter-set AP change
AP1 pico is covered eNB1 macro, and AP2 out of the set is covered by eNB2 macro. The UE moves from AP1 pico to AP2 pico, and from eNB1 macro to eNB2 macro. Aggregation bearer may be kept/added/released in this scenario.
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	Inter-set AP changing with intra-eNB HO
Inter-set AP changing with inter-eNB HO


Alike the signaling procedures supported in the Rel-12 DC, we think that the following signaling procedures as proposed should be supported.
Proposal 1: To support the following mobility signaling procedures:

· inter-set AP change without HO
· WT addition/release/modification/inter-set AP changing with intra-eNB HO
· WT release with inter-eNB HO

According to the Rel-13 DC WI in RAN3, the mobility enhancement for the DC in case of inter-eNB handover is being discussed and based on the WID [4], the following two scenarios will be specified in Rel-13:

· Inter-MeNB handover with SeNB addition
· Inter-MeNB handover without SeNB change
As the general signaling procedures for the aggregation bearer follows the DC procedure, we think that the signaling procedures of adding/keeping with inter-eNB HO can also be considered based on the output of the Rel-13 DC WI in RAN3.
Proposal 2: To consider the following mobility scenarios based on the output of the Rel-13 DC WI in RAN3.
· WT addition/keeping with inter-eNB HO.
Proposal 3: Inter-set AP changing with inter-eNB HO can be implemented by WT release + WT addition procedure with inter-eNB HO.
2.2. Signaling procedures
The signaling considered below is through the interface between eNB and WT. The signaling procedures given below follows the general principles as Rel-12 DC signal procedures given in 36.300 [2]. WT addition/keeping with inter-eNB HO procedures can wait for the output of R13 DC mobility enhancement.

Proposal 4: RAN3 is kindly requested to discuss the signaling procedures related to inter-set AP change and eNB change for the aggregation bearer, and capture the signaling procedures in 36.300.
2.2.1 Inter-set AP change without HO
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Figure 1: Inter-set AP change without HO-WT change
Note: If the target AP set is located in the same WT, the Xw procedures in the figure can be omitted.
1/2.
eNB initiates the addition of the target AP set, and sends request message to T-WT (Target WT). 
3.
If the T-WT accepts the addition request from the eNB, the eNB initiates the release of the source WT and sends the release request to the S-WT (Source WT).

4/5.
eNB configures the new AP set in the RRCConnectionReconfiguration message towards the UE. The UE reconfigures the aggregation bearer by updating the AP set.
6.
If the RRC connection reconfiguration procedure was successful, the eNB informs the T-WT.
7/8.
UE initiates the disconnection to the AP in the source set and the association to the AP in the target set.
9/10. If UE succeeds association, WT informs target eNB the association confirmation. Optionally, UE can inform eNB the association status. Upon receiving the successful indication, eNB forwards downlink data to the target WT; otherwise, eNB release UE context in target WT.
2.2.2 Inter-set AP change with intra-eNB HO
The signaling procedure is the same as Section 2.2.1 “Inter-set AP change without HO”, the UE needs to initiate the Random Access Procedure after receiving the HO command.
2.2.3 WT addition/release/modification with intra-eNB HO

The signaling procedure is the same as the “WT addition/release/modification” given in TS 36.300, the UE needs to initiate the Random Access Procedure after receiving the HO command.
2.2.4 WT release with inter-eNB HO
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Figure 2: WT releasing with inter-eNB HO
1.
The S-eNB (Source eNB) initiates the X2 Handover Preparation procedure. 

2.
If the T-eNB decides to release the aggregation bearer, the T-eNB includes the field in HO command which releases the WT.
3.
The S-eNB initiates the release of the WT and sends the release request to the WT.

4.
The S-eNB forwards the HO command to the UE. 
5/6.
The UE synchronizes to the T-eNB.
7/8.  The T-eNB initiates the S1 Path Switch procedure.

9.
The T-eNB initiates the UE Context Release procedure towards the S-eNB.
3. Conclusion
According to the analysis given in section 2, we have the following Proposals:
Proposal 1: To support the following mobility signaling procedures:

· inter-set AP change without HO

· WT addition/release/modification/inter-set AP changing with intra-eNB HO
· WT release with inter-eNB HO
Proposal 2: To consider the following mobility scenarios based on the output of the Rel-13 DC WI in RAN3.
· WT addition/keeping with inter-eNB HO.

Proposal 3: Inter-set AP changing with inter-eNB HO can be implemented by WT release + WT addition procedure with inter-eNB HO.
Proposal 4: RAN3 is kindly requested to discuss the signaling procedures related to inter-set AP change and eNB change for the aggregation bearer, and capture the signaling procedures in 36.300.
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