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1 Introduction

In a previous contribution [1] we briefly introduced the need for the WT to filter the list of supported BSSIDs when signaling it to the eNB (with the Xw SETUP RESPONSE or WT CONFIGURATION UPDATE messages). We will discuss further details on the scenario and on how such a filtering could be specified, in order to minimize the configuration effort required for the operator.
2 Discussion
It is possible for a WT to have a large number of APs connected (up to several thousands), but only a small subset of those APs will typically be in the coverage area of the eNB. Therefore, it is likely that only a small subset of the BSSID list signaled by the WT will be relevant to the eNB. This scenario is shown in Figure 1.
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Figure 1 Of all the APs connected to the WT, only the ones marked in yellow are relevant to the eNB.

The WT shown has several APs connected, but only the ones which are at least partially in the coverage area of the eNB are likely to be picked up by UEs served by the eNB. Those APs are marked in yellow in Figure 1. In real deployments, those APs might be an even smaller subset of all those connected to the WT.

If we assume to adopt for XwAP the same behavior we have in X2AP, the WT must signal the complete list of supported BSSIDs to the eNB when setting up the interface (i.e. in the Xw SETUP RESPONSE message). Furthermore, whenever BSSIDs are added, removed, or modified anywhere by that WT, it must signal the complete list to the eNB in the WT CONFIGURATION UPDATE message, even if those BSSIDs fall outside of the coverage area of the eNB.

Observation 1: As the number of APs per WT grows, with the current baseline the eNB is required to process and manage long lists of parameters at Xw setup and WT reconfiguration, of which only a small subset (those relative to APs within the eNB coverage) will ever be used.

It seems desirable to try to reduce the processing load on the eNB due to the above.
2.1 Comparison with the X2 Case

It may be helpful to try to draw a parallel with the X2 interface (and in fact something similar was recently discussed [2]). There can be up to 256 cells per eNB, but there can be potentially thousands of APs per WT: the impact on maximum message size is much more substantial for XwAP than for X2AP. For this reason, a solution to this issue seems more urgent for the LWA/LWI case.
Observation 2: The impact on maximum message size is much more substantial for XwAP than for X2AP, so a solution to this issue seems more urgent for the LWA/LWI case.
Proposal 1: In order to save resources and processing load for the eNB, it seems beneficial for the WT to signal to the eNB only the parameters (e.g. BSSIDs etc.) of those APs relevant to the eNB (i.e. deployed in the same coverage area of the eNB).

2.2 BSSID List Filtering Criteria
Several criteria could be considered as basis for BSSID list filtering. We will consider three: BSSID list filtering according to the received Global eNB ID, according to the received TAC, and location-based filtering.
2.2.1 BSSID Filtering According to Global eNB ID

This filtering criterion can be enabled if the Global eNB ID IE is received in the Xw SETUP REQUEST message.

When initiating the Xw Setup, the eNB signals its Global eNB ID to the WT in the Xw SETUP REQUEST message. If the WT maintains a list of its deployed APs sorted by the Global eNB ID(s) of the overlapping eNB(s), it can signal back to the eNB only the list of APs that overlap with the area corresponding to the Global eNB ID received from the eNB.

The underlying assumption is that the operator has configured in the WT a mapping between the APs and the corresponding Global eNB IDs. This, however, involves considerable effort especially when deploying new APs.

2.2.2 BSSID Filtering According to TAC

This filtering criterion can be enabled if a TAC (or list of TACs) is received in the Xw SETUP REQUEST message.

As an alternative, the WT could maintain a list of deployed APs according to the TAC associated to the overlapping E-UTRAN cell(s). The BSSID list to be signaled to the eNB would be filtered according to the TAC received from the eNB in the Xw SETUP REQUEST message.

Also in this case, some effort is required on the operator’s part to configure the TAC-AP mapping. Due to the fact that the TAC is a less granular identifier than the Global eNB ID, in this case the configuration effort might be possibly reduced.

2.2.3 BSSID Filtering According to eNB position and distance

This filtering criterion can be enabled if the geographical coordinates of the eNB, and possibly a maximum distance, are received in the Xw SETUP REQUEST message.

In case the WT is aware of the geographical coordinates of its connected APs, the filtering could be done according to the location. The WT would receive the geographical coordinates of the eNB (e.g. using the E-UTRAN Access Point Position IE from LPPa) and possibly a maximum distance. In this case the BSSID list to be signaled back to the eNB would include only those APs which are within the given distance of the eNB.
With respect to configuration, perhaps this criterion could be the one with the least possible configuration effort, as it seems feasible to record geographical coordinates of an AP during its commissioning phase. In principle the whole process might even be completely automated if we assume that each AP itself includes a GPS receiver and can send its coordinates to the WT in the initial setup phase.
2.3 Other Filtering Criteria
Other filtering criteria could be envisaged, e.g. according to the PLMN ID(s) broadcasted by the eNB. In case more than one PLMN ID is broadcasted, the list would have to be signaled to the WT at Xw interface setup. The WT could then decide to filter the BSSID list according to PLMN ID-based rules, enabling a sort of rudimentary PLMN-based load balancing.
Proposal 2: RAN3 should discuss BSSID list filtering criteria (according to e.g. Global eNB ID, TAC, eNB location, and/or PLMN ID) and their potential implications.

3 Conclusions and Proposals
We have further analyzed the issue of BSSID list filtering from the WT to the eNB. We believe this is a beneficial functionality to retain scalability of the Xw interface in case many APs are connected to the same WT. Our observations and proposals are summarized below.
Observation 1: As the number of APs per WT grows, with the current baseline the eNB is required to process and manage long lists of parameters at Xw setup and WT reconfiguration, of which only a small subset (those relative to APs within the eNB coverage) will ever be used.

Observation 2: The impact on maximum message size is much more substantial for XwAP than for X2AP, so a solution to this issue seems more urgent for the LWA/LWI case.
Proposal 1: In order to save resources and processing load for the eNB, it seems beneficial for the WT to signal to the eNB only the parameters (e.g. BSSIDs etc.) of those APs relevant to the eNB (i.e. deployed in the same coverage area of the eNB).

Proposal 2: RAN3 should discuss BSSID list filtering criteria (according to e.g. Global eNB ID, TAC, eNB location, and/or PLMN ID) and their potential implications.
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