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1
Introduction
In this contribution, we discuss two aspects: (a) clarify whether there can be more than one Xw-U termination points on the WT side controlled by the same WT, and (b) the consequences on the related parameter exchange and signalling over Xw-C.
2
Discussion

2.1
WLAN topology impacts on Xw-U termination points. 
The great variety of different WLAN deployments is already well accepted in RAN3 and so it was confirmed in RAN3#90 that “The termination endpoints for Xw-C and Xw-U may differ” [1]. The eNB via Xw-C can add aggregation with any access point accessible via this Xw-U termination endpoint. By looking at deployed WLAN networks it can be seen that their topology very often is non-uniform, i.e., the WLAN network may consist of several APs ‘mobility areas’ among which WLAN mobility may be difficult or even not possible, e.g., due to not reaching an BSS with the Xw-U termination endpoint. As an example, in Figure 1 it is depicted how six APs under the same WT can belong to two different mobility areas: AP1-3 belong to Mobility Area 1, while AP4-6 belong to Mobility Area 2. The two mobility areas, e.g., do not share the same L2 connectivity, therefore LWA mobility between the two is not possible.
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Figure 1: APs connected to the same WT may belong to different mobility areas

We therefore see the need for Xw-U termination endpoints to be designed depending on topological constraints, but this should not apply for the Xw-C termination endpoints. Therefore, in order to avoid an unnecessarily high number of WTs and Xw-C interfaces we think it shall be allowed to control more than one Xw-U termination endpoint using the same Xw-C termination endpoint whereby each of these Xw-U termination endpoints may differ.
Proposal 1: It shall be possible to control more than one Xw-U termination endpoints over the same Xw-C termination endpoint whereby each of these Xw-U termination endpoints may differ.  
Observation 1: Implementing proposal 1 to the specification is straightforward.
Observation 2: In case RAN3 cannot agree on proposal 1, the corresponding limitation needs to be anyway clarified and documented (e.g., in Stage 2).

If proposal 1 is agreed, further changes are necessary on Xw-C to work properly.
2.2 
Changes needed to support more Xw-U termination endpoints using the same Xw-C
2.2.1 
Adding BSSID(s) information to the WT Addition Request

Having different Xw-U termination endpoints under control of a single Xw-C termination point requires informing the WT about the BSSID, or a list of BSSIDs, at which the UE is supposed to appear soon. Otherwise, the WT is not able to select the right Xw-U termination endpoint.
Note that providing a list of BSSIDs or a WLAN identifier representing a group of BSSIDs requires that all those BSSs can be reached using the same Xw-U termination endpoint. The list of BSSIDs can be the Mobility Set that the eNB has selected for this UE, and, also in that case, it is necessary that all members of the Mobility Set can be reached using the same Xw-U termination endpoint. Without the assurance of keeping the same Xw-U termination endpoint while the UE is autonomously moving within the BSSs of the Mobility Set this can lead to serious service impact when the UE associates with a BSS that cannot be reached.
Proposal 2: The eNB has to provide at least one BSSID (e.g., the UE’s Mobility Set as proposed in [3, 4]) to enable that the WT can provide the corresponding Xw-U termination endpoint upon the LWA addition preparation. 

Observation 3: If the WT is not allowed to relocate Xw-U termination endpoints then the eNB, when providing a list of BSSIDs (e.g. the Mobility Set), has to assure that all these BSSs can be reached using the same Xw-U termination endpoint.
2.2.2 
Adding topology information to the Xw Setup Response
Observation 3 implies that the eNB can build a Mobility Set including only the WLAN identifiers that share the same Xw-U (GTP-U tunnel) termination endpoint. While the need for changing an Xw-U termination endpoint is a strict topological constraint, there may also exist softer constraints; for example, there may exist different WLAN areas within the area reachable via the same Xw-U termination endpoint providing very good WLAN mobility within, but not over the border of the areas. According to the understanding in RAN2 about the purpose of Mobility Sets, the BSSs of such areas providing for better WLAN mobility are natural candidates to be assigned to a Mobility Set by the eNB.  
However, how can the eNB know about topological constraints?
(1) The eNB could do so by learning it by itself. Nevertheless, this is a cumbersome task to do and it will take some time for the eNB until learning has been completed, and even then, the process has to be continued to get aware of any changes due to reconfigurations in the WLAN network.  
(2) The eNB could be informed by OAM, but this pushes the task of retrieving mobility related topology information to the mobile network operator; or a SON functionality may take care of it, but it may take some further time until such a SON functionality is defined. 
(3) The WT provides the topology information to the eNB during Xw-C Setup. The WT is located at the WLAN network and anyway needs to consider the topological constraints because it has to select the right Xw-U termination endpoint in the WT Addition Response message. 

Solution (3) is our preferred solution as we think the easiest for the WT providing this information. Therefore, we propose:

Proposal 3: The WT shall provide the (topology dependent) mobility area information using the Xw Setup Response/WT Configuration Update Acknowledge message. This enables the eNB to define the mobility sets properly.

If proposal 3 is agreed, for the detailed realization we propose to agree on our corresponding CR which introduces “mobility area” information by using a Mobility Area Identifier IE. The Mobility Area Identifier IE is integrated in the structure of the WLAN Information IE to provide the necessary linking between mobility area and WLAN identifiers (BSSID/HESSID/SSID), so that the eNB can consider this information when configuring a Mobility Set to the UE and to the WT during the WT addition preparation. 
Proposal 4: RAN 3 to agree on adding the Mobility Area Identifier IE to the WLAN Information IE according to CR R3-160327 [2].

3
Conclusion and proposals
In this contribution, we discussed that WLAN topology impacts on Xw-U termination points should be considered and what changes this implies for XwAP as well as the limitations if not considered. 
We proposed to agree on the following proposals:

Proposal 1: It shall be possible to control more than one Xw-U termination endpoints over the same Xw-C termination endpoint whereby each of these Xw-U termination endpoints may differ.  

Observation 1: Implementing proposal 1 to the specification is straightforward.
Observation 2: In case RAN3 cannot agree on proposal 1 the corresponding limitation needs anyway to be clarified and documented (e.g., in Stage 2).

Proposal 2: The eNB has to provide at least one BSSID (e.g., the UE’s Mobility Set as proposed in [3, 4]) to enable that the WT can provide the corresponding Xw-U termination endpoint upon the LWA addition preparation.

Observation 3: If the WT is not allowed to relocate Xw-U termination endpoints then the eNB, when providing a list of BSSIDs (e.g. the mobility set), has to assure that all these BSSs can be reached using the same Xw-U termination endpoint.

Proposal 3: The WT shall provide the (topology dependent) mobility area information using the Xw Setup Response/WT Configuration Update Acknowledge message. This enables the eNB to define the mobility sets properly.

Proposal 4: RAN 3 to agree on adding the Mobility Area Identifier IE to the WLAN Information IE according to CR R3-160327 [2].
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