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1   Introduction
In the last few RAN3 meetings, whether WLAN mobility set is needed for Xw interface was discussed but not concluded yet.
This paper further analyzes whether WLAN mobility set is needed in WT addition request or WT modification request and gives relevant proposals.
2   Discussion
2.1   Initial building of WLAN mobility set

Figure 1 below illustrates the LWA activation procedures from the running stage 2 CR [1]. WLAN measurement reports from the UE to the eNB are not shown in the figure.
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Figure 1: LWA signaling flow from current Stage 2
Before Step 1, eNB should have already decided to active LWA for the UE according to the WLAN measurement report from the UE. 

Step 3, the eNB builds a WLAN mobility set according to the measurement report(s) from the UE and sends LWA configuration (including configuration of WLAN mobility set) to the UE. 

Step 5, UE should perform WLAN association using the LWA configuration (including WLAN mobility set).  As agreed before, UE is free to select an AP in the mobility set and start the association.

Observation 1: We can assume that UE will only associate with the AP in the WLAN mobility set, the AP the UE successfully connected to should be in the current mobility set. Therefore WT does not need to know what the current mobility set is.
Step 6, When UE successfully associated with an AP in the mobility set, the WT will send WT association confirmation to the eNB.  In case of the failure of association to WLAN (failed to associate with all the APs in the mobility set), UE will report the failure to the eNB, it’s not the scope of RAN3, RAN2 is working on the report.
Observation 2: The BSSID which UE connected to is not needed in WT Association Confirmation. This message should be used to inform eNB the UE has successfully connected to an AP in the mobility set, the eNB may decide to offload the data to WT, WT should be responsible for routing the data to correct AP.

2.2   WLAN mobility set change without WT change
WLAN mobility set change without WT change means a UE moves among the APs which belong to the same WT. Figure 2 illustrates a typical scenario that an eNB is connected to more than one WT. Let’s assume UE is in the coverage of WT1 and moves in the coverage of WT1, eNB may re-building the mobility set according to the WLAN measurement report(s), maybe addition and/or reduction of BSSID(s). E.g. Mobility set (BSSIDs 1, 2, 3) is updated to (1, 2, 3, 4) or (2, 3, 4) or (1, 3) or (4, 5, 6) etc. 
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Figure 2: Example of eNB and WT coverage
The signalling flow for WLAN mobility set change without WT change can be illustrated by the Figure 3 as below.
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Figure 3: WLAN mobility set change without WT change
Step 1, UE sends WLAN measurement report to eNB when the conditions of a certain measurement event are fulfilled (e.g. event W2 defined by RAN2:  All WLAN inside mobility set becomes worse than threshold1 and a WLAN outside mobility set becomes better than threshold2).
Step 2, eNB may decide to change the WLAN mobility set according to the measurement report, then the new mobility set will be built and reconfigured to UE OTA.
Observation 3: WLAN mobility set change should be decided by eNB and based on the proper WLAN measurement report(s).

Step 4, UE shall start using the new LWA configuration (including the new WLAN mobility set) and performs WLAN association.
After successfully associated to the AP in the new mobility set, WT does not need to send Association confirmation to the eNB. WT only need to change the routing of the offloaded data to the new associated AP.
Observation 4: The UE connected AP may change after WLAN mobility set change, we can still assume that UE is always connect to the AP in the latest configured WLAN mobility set. 

Observation 5: No Xw signalling is needed for the mobility set change without WT change procedure, new procedure is required if decide to indicate eNB the change of connected (serving) AP.
2.3   WLAN mobility set change with WT change
In case an eNB is connected to more than one WT, A UE connected to the eNB may moves among the APs belonging to different WTs without eNB change. As showed in figure 2, UE may moves from the coverage of WT1 to WT2, of course eNB will change the mobility set to include the APs in the target WT according to measurement report(s). 
The signalling flow of inter-WT mobility set change can be illustrated with Figure 4 as below.
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Figure 4: WLAN mobility set change with WT change.

Step 1, measurement report is triggered when UE find some non-set APs better than a threshold. Details of the measurement configuration and report is not the scope of RAN3, will not be discussed here.
Observation 6: UE should have no knowledge about the WT change, it only needs to measure and report the qualities WLAN APs according to the WLAN measurement configuration.

Step 2, when receiving the measurement report(s) from UE, eNB may decide to change the WT for the UE according to the measurement results. Then eNB will trigger the WT addition request to the target WT.

Step 3, the target WT confirms the WT addition procedure.
Step 4, the eNB re-builds the mobility set with the proper APs under the target WT according to the measurement report(s) in step 1 and sends the new mobility set to the UE.

Step 5, the UE confirms the new LWA configuration.
Step 6, UE applies the new LWA configuration (including new mobility set) and performs the association with the AP in the new mobility set.

Step 7, when UE successfully connected with an AP in the target WT, the T-WT would send a WT association confirmation message to the eNB. After step 7, the eNB should offload the data to the T-WT not S-WT, and the T-WT should responsible for routing the data to the correct AP which UE is connected to.

Step 8/9: the eNB should start WT release procedure towards the S-WT.

Base on the discussion above, we can summary the proposals as below:
Proposal 1: WT does not really need to know what the current mobility set is, we should assume that the AP which UE successfully connected to is in the current mobility set.
Proposal 2: the BSSID is not need to be included in WT Association Confirmation. 
3   Proposals
In this paper, we discussed whether WLAN mobility set is needed in WT addition and WT modification procedures, and got the following proposals:
Observation 1: We can assume that UE will only associate with the AP in the WLAN mobility set, the AP the UE successfully connected to should be in the current mobility set. Therefore WT does not need to know what the current mobility set is.
Observation 2: The BSSID which UE connected to is not needed in WT Association Confirmation. This message should be used to inform eNB the UE has successfully connected to an AP in the mobility set, the eNB may decide to offload the data to WT, WT should be responsible for routing the data to correct AP.

Observation 3: WLAN mobility set change should be decided by eNB and based on the proper WLAN measurement report(s).

Observation 4: The UE connected AP may change after WLAN mobility set change, we can still assume that UE is always connect to the AP in the latest configured WLAN mobility set. 

Observation 5: No Xw signalling is needed for the mobility set change without WT change procedure, new procedure is required if decide to indicate eNB the change of connected (serving) AP.

Observation 6: UE should have no knowledge about the WT change, it only needs to measure and report the qualities WLAN APs according to the WLAN measurement configuration.

Proposal 1: WT does not really need to know what the current mobility set is, we should assume that the AP which UE successfully connected to is in the current mobility set.
Proposal 2: the BSSID is not need to be included in WT Association Confirmation. 
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