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1. Introduction
In Release-13 LWA, LWIP, and RCLWI, the UE performs WLAN measurements and reports them to the eNB for assisting in the operation of these features such as the selection of WLAN network and handover across WLAN networks. The WLAN measurements for can also be used for LAA in helping with co-existence with WLAN and, with this goal, RAN2 has introduced a separate the UE capability for WLAN measurements independent of the support of LTE-WLAN Interworking and Aggregation.  
The existing WLAN measurement configuration requires that WLAN identifiers are provided by the eNB which is not suitable to help with LAA co-existence with WLAN since the eNB is not aware of other WLANs [1]. To solve this problem, RAN2#95bis agreed on the following [2]:

=> Modify Release-13 WLAN Measurement configuration to enable reporting of WLANs with WLAN IDs not listed in the measurement object. 

This topic was not treated in RAN2#96. In this contribution, we look at the stage-3 details of this configuration and suggest proposals as part of the WI completion.

2. Discussion
The first issue for the measurement of unknown WLAN is what to signal in the WLAN identifier list. The signalling should be flexible enough to support both LWA and LAA-WiFi coexistence. For LWA, a partial matching where eNB signals a part of the identifier is more useful; for LAA, configuring any identifier is needed to discover hidden nodes. 
Proposal 1: The measurement configuration will allow both partial matching of an identifier as well as allowing any identifier for the WLAN to be measured.
For configuring any WLAN to be measured, several options are possible:
· Using a specific SSID value: 

· Most deployments use ASCII encoding for SSID so a non-ASCII string can be used.

· Using a specific BSSID value

· All “1”s is used for wildcard (broadcasting) in WiFi which can also be used here to indicate for measurement of all APs

· One of unassigned (reserved) MAC addresses can be used

· Not signalling any WLAN identifiers 

The last option was agreed to be an invalid configuration in Rel-13 however it can be allowed in Rel-14.

Proposal 2: Agree to one of the options (specific SSID or BSSID or empty Identifier) to configure reporting of any WLAN.

The partial matching for an identifier can be done by describing this in the procedural text. In Release-13, the following is used for including a WLAN in the measurement report (36.331 5.5.5 Measurement Reporting):
3>
include WLAN in order of decreasing WLAN RSSI, i.e. the best WLAN is included first, for WLANs which do not match all WLAN identifiers of any entry within wlan-MobilitySet in VarWLAN-MobilityConfig;

A Note can be added in Release-14 as follows:
Note: In WLAN measurement reporting, a WLAN matches WLAN identifiers of an entry within Mobility Set if the WLAN identifier of the entry is a subset of the corresponding one for the mentioned WLAN for all WLAN identifiers.
Proposal 3a: Describe partial matching for a WLAN identifier in RRC Measurement Reporting.

The partial matching may not be preferable in certain cases where the eNB wants reporting for specific identifier. To address this, configuration whether to apply partial matching or not can be considered.

Proposal 3b: RAN2 to discuss whether partial matching is configurable.

In Rel-13 WLAN measurement reporting for LTE-WLAN, the UE has to include the WLAN identifiers which can be obtained. However, this may not be preferable for the unknown networks as it exposing private and third party APs may not be acceptable from security and privacy points. 

Another measurement configuration option is for the eNB to have and use only partial information for the WLAN identifiers. This may happen, for example, when an operator uses different SSIDs starting with a common name but different suffixes and eNB knowledge of all of them is not practical. Another related use case is ANR for LWA where new APs are deployed without eNB knowledge. In that case, it is necessary that the WLAN identifiers are included.

Proposal 4: WLAN identifiers are reported only for WLAN networks which are used for LTE-WLAN interworking and aggregation.
The realization of Proposal 4 can be done by eNB explicitly signalling the purpose of the measurements. That way, the UE behaviour for including WLAN identifiers can be specified. Another benefit of this indication is that it can allow different UE handling of these measurements. For example, it is expected that measurements for LWA (applies to LWIP or RCLWI as well) will result in actual LWA configuration and this may not be acceptable for the user preferences, which always have higher priority than LWA. However, the measurements for LAA purpose could be acceptable since they interrupt the existing connection only for the duration of the measurements. In other words, if the WLAN STA is already connected to a user deployed WLAN AP, LWA is not possible as WiFi radio is busy so the UE should not perform these measurements while WLAN measurements to support LAA co-existence can be feasible because the interruption to perform these measurements can be acceptable from a user experience point of view. 
The purpose of the measurement (LTE-WLAN vs other) can be signalled by a separate IE or reusing some special values of the existing IEs, which can be discussed further. 
Proposal 5: Extend Release-13 WLAN Measurement configuration to indicate to the UE that these measurements are not for the purpose for LTE-WLAN Aggregation or Interworking. 

3. Conclusion
In this contribution, we discussed how WLAN measurements introduced in Rel-13 for LTE-WLAN interworking can be extended in order to better support LWA ANR and LAA co-existence with WLAN and propose the following:

Proposal 1: The measurement configuration will allow both partial matching of an identifier as well as allowing any identifier for the WLAN to be measured.

Proposal 2: Agree to one of the options (specific SSID or BSSID or empty Identifier) to configure reporting of any WLAN.

Proposal 3a: Describe partial matching for a WLAN identifier in RRC Measurement Reporting.

Proposal 3b: RAN2 to discuss whether partial matching is configurable.

Proposal 4: WLAN identifiers are reported only for WLAN networks which are used for LTE-WLAN interworking and aggregation.

Proposal 5: Extend Release-13 WLAN Measurement configuration to indicate to the UE that these measurements are not for the purpose for LTE-WLAN Aggregation or Interworking. 
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