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1
Introduction
By the introduction of the WT Association Confirmation message it is possible to automatically configure the network. Documents [1] and [2] provide an analysis of the performance of the current WLAN aggregation functionality and explain the possible improvements when the WT Association Confirmation message is available. In this way, exchanging the full BSSID list at interface setup can be completely avoided (thereby also avoiding the need to filter such list).
2
Discussion
The following is required for the use case:
- The Xw Setup Response message contains SSIDs and WT ID. 

- The WT Addition Request contains the BSSID of the WLAN AP. The WT should reject the WT Addition Request if the BSSID is not supported by the WT.
2.1 Start condition
- The WT is configured with its supported SSIDs, HESSIDs and BSSIDs

- SCTP has been established between the eNB and the WTs 

- The Xw Setup procedure has been successfully completed between the eNB and all the WTs and the eNB receives the WT ID and the supported SSIDs for each WT.

- The eNB is configured with SSIDs to use per PLMN. 
- The UE is in connected mode using PLMN A.

Figure 1 shows the network, where the eNB consists of one cell providing coverage where the WLAN AP with BSSID 1 is located.
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Figure 1: The figure shows the deployment used in the sequence in Figure 2. HESSIDs may also be used.
2.2 Sequence when SSID match several WTs
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Figure 2: Efficient automatic configuration of WLAN APs

1. The eNB configures the UE to measure on SSID1 and SSID2;
2. The UE responds with the RRC Reconfiguration Complete;
3. The UE performs measurements on WLAN APs according to its configuration;
4. The UE reports the WLAN AP identified by BSSID1 belonging to SSID1;
5. The eNB sends the WT Addition Request including BSSID1 message to all WTs supporting SSID1;
6. The WT supporting the BSSID1 responds with WT Addition Response and remaining WTs with WT Addition Reject;
7. The eNB reconfigures the UE to connect to the WLAN AP identified by BSSID1;
8. The UE sends the RRC reconfiguration complete message;
9. The WLAN Association is established;
10. The WT matches the WLAN MAC Address for the UE received in 5 and sends the WT Association Confirmation message to the eNB.
Observation: At the end of the sequence the eNB knows that the AP identified by BSSID1 can be used for WLAN aggregation using WT1.
The sequence in Figure 2 shows that most of the WLAN configuration data, which comes with a high cost, does not need to be exchanged at the Xw Setup procedure. This solution has the following advantages compared to the current baseline: 

1. Reduced SCTP buffer size since BSSID information is not needed [1][2];
2. Reduced memory required in the eNB for storing WLAN configuration information [1];
3. Faster setup of the Xw interface at eNB start/restart [1];
4. Increased efficiency of the already supported automatic configuration of the WLAN APs.
2.3 Addition of the BSSID in the WT Addition Request message

Our preference would be to always send the BSSID in the WT Addition Request message, since that enables configuration update in the WT towards the eNB only when needed and only with respect to APs used in the eNB. One example of such information is WLAN Channel information. When this information is changed for a WLAN AP, the eNB does not need the information until it shall perform WLAN Aggregation. 
The following sequence shows how the configuration update procedure could be used in combination with the WT Addition Request message when the BSSID is included.
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Figure 3: The figure shows how the BSSID in the WT Addition Request can be used by the WT to only provide WLAN information to the eNB when needed.

1. The eNB sends the WT Addition Request to the WT;
2. The WT detects that the eNB has not received updated information for the WLAN AP identified by BSSID and sends the WT configuration update containing the updated WLAN information;
3. The eNB confirms that it has received the WT Configuration Update message;
4. The WT sends the WT Addition Response message.
It is also beneficial to know to which BSSID the UE is going to connect at the admission control. If the WLAN is divided into different sub-networks, it may be possible to accept WLAN aggregation for a UE to a subset of the WLAN APs connected to the WT. 
Proposal 1: Add the BSSID in the WT Addition Request message as a mandatory IE with criticality set to ‘reject’.

2.4 Changes to the Xw Setup Response message
Since an implementation which supports automatic configuration does not need the BSSID information and this information also increases the memory requirements and SCTP buffer size [1], the standard needs a mechanism for an eNB to avoid receiving this information. The current agreement is that the SSID, HESSID and BSSID are optional in the Xw Setup response message, so the eNB could indicate in the Xw Setup Request message which information it needs. 

Proposal 2: Add an IE in the Xw Setup Request indicating which information the eNB needs.
4
Proposals
Proposal 1: Add the BSSID in the WT Addition Request message as a mandatory IE with criticality set to ‘reject’.

Proposal 2: Add an IE in the Xw Setup Request indicating which information the eNB needs.
5
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