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1   Introduction
In last RAN #71 plenary [1], the Enhanced LTE-WLAN aggregation (eLWA) study item was approved, and one of the objectives is to specify the ANR feature for LWA:
5. Automatic Neighbour Relation (ANR) for LWA e.g. for discovery of WLANs under eNB coverage (RAN3, RAN2)
Based on this objective, the intention of this contribution is to give a brief analysis on the ANR for LWA.
2   Discussion 
2.1   ANR for LWA
In LTE, the purpose of the Automatic Neighbour Relation (ANR) function is to relieve the operator from the burden of manually managing Neighbour Relations (NRs) [1]. The ANR feature is to detect unknown neighbor cells based on UE reports to the serving cell.  
In order to reduce the OAM burden and lower LWA deployment, ANR can be reused in LWA and two scenarios can be considered:
· Detect the unknown WLAN APs within the eNB coverage

· Identify whether a given WLAN AP is within the eNB coverage

In current ANR feature, the function works can be summarized in two phases as follows:

Phase 1: The eNB instructs each UE to perform measurements on neighbour cells. In this phase, a UE will be configured to measure cells visible within a given list of frequencies, then the UE will report the PCIs of the strongest cells to the eNB. 
Phase 2: Once the eNB realizes that a cell reported by a UE is not yet in the eNB’s NRT (Neighbour Relation Table) it may ask the UE to provide further measurements of the neighbour cell, which means the eNB will ask the UE to report ECGI (E-UTRAN Cell Global Identifier) corresponding to the PCI which is not yet in the eNB’s NRT. The reason for the implementation of phase 2 is that PCI in LTE is not unique. Therefore, the eNB needs to instruct the UE to report a unique ECGI.
Different from the procedure of current LTE ANR, for LWA ANR, only phase 1 needs to be performed:

Phase 1: The eNB instructs each UE to perform measurements on WLAN APs. In this phase, a UE will be configured to measure WLAN APs within a given list of frequencies, and then the UE will report the measurement reports to the eNB.
In current LWA mechanisms, the WLAN configuration includes WLAN carrier information, which indicates the configured frequencies for UEs to perform measurement. Therefore, the UE could report the WLAN APs, with its WLAN identifier and RSSI, which the UE can detect in the descent signalling strength order, within the given list of frequencies. Since the identifier of WLAN AP can be considered as unique, there is no need to perform Phase 2. Therefore, we think the current LWA procedure can already support the basic ANR function. 
Observation 1: The current LWA procedure can already support the basic ANR function.
2.2   The necessity of ANR enhancement for LWA
From the analysis above, the eNB can detect the unknown WLAN APs via existing LWA measurement, and trigger the Xw setup if necessary. However, we think it is not enough to know the WLAN measurements only. Because the eNB only knows that there is a lot of APs around it, but unable to obtain the WLAN APs’ specific positions based on these measurements, then it will result in that the eNB has no idea of the deployment of WLAN APs. Therefore, we think the UE’s position information seems to be important for the eNB. For example, the position information of the UE can help the eNB to build more precise topology of the WLAN deployment, therefore the eNB can build the mobility set based on the UE mobility forecast and WLAN AP topology information. It is true that the topology information of WLAN AP can be achieved by OAM, however this is of course a huge burden, which is the ANR function trying to relieve. In summary, some potential information e.g. UE’s position information can be considered to further enhance ANR function for LWA.
Proposal 1: Extra information for WLAN measurement report e.g. UE’s position information, should be considered for ANR enhancements.
3   Conclusion
In this contribution, ANR functionality for LWA are discussed, and it is proposed RAN2 to agree following proposals
Observation 1: The current LWA procedure can already support the basic ANR function.
Proposal 1: Extra information for WLAN measurement report e.g. UE’s position information, should be considered for ANR enhancements.
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