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1   Introduction
In last RAN #71 plenary, the Enhanced LTE-WLAN aggregation (eLWA) work item was approved in [1], and one of the objectives is to specify ANR for LWA:
5. Automatic Neighbour Relation (ANR) for LWA e.g. for discovery of WLANs under eNB coverage (RAN3, RAN2)
In this contribution, it gives the review on current ANR for LTE and give an analysis on the ANR for LWA.

2   Discussion 
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.  
Similar as LTE ANR, ANR for LWA can also be used to detect the unknown WLAN APs within the eNB coverage, which will relive the OAM configuration especially there will be huge number of WLAN APs comparing current cellular network.
In current ANR feature for LTE, the function works can be summarized as follows:

The eNB serving cell A has an ANR function. As a part of the normal call procedure, the eNB instructs each UE to perform measurements on neighbour cells. The eNB may use different policies for instructing the UE to do measurements, and when to report them to the eNB.

1.
The UE sends a measurement report regarding cell B. This report contains Cell B’s PCI, but not its ECGI.

When the eNB receives a UE measurement report containing the PCI, the following sequence may be used.

2.
The eNB instructs the UE, using the newly discovered PCI as parameter, to read the ECGI, the TAC and all available PLMN ID(s) of the related neighbour cell. To do so, the eNB may need to schedule appropriate idle periods to allow the UE to read the ECGI from the broadcast channel of the detected neighbour cell. How the UE reads the ECGI is specified in TS 36.331 [16].

3.
When the UE has found out the new cell’s ECGI, the UE reports the detected ECGI to the serving cell eNB. In addition the UE reports the tracking area code and all PLMN IDs that have been detected. If the detected cell is a CSG or hybrid cell, the UE also reports the CSG ID to the serving cell eNB.
4.
The eNB decides to add this neighbour relation, and can use PCI and ECGI to:

a
Lookup a transport layer address to the new eNB. The eNB could use current TNL address discovery procedure to get the IP address of the target eNB for X2 setup.

b
Update the Neighbour Relation List.

c
If needed, setup a new X2 interface towards this eNB. 

Similar as LTE, the eNB can already configure the UE to report the WLAN APs in the coverage of the eNB within a given list of frequencies. In current LWA mechanisms, the unknown WLAN AP can be reported via this measurement report. Here is the analysis on the procedure how basic ANR work for LWA.
1. In current procedure, the eNB instructs each UE to perform measurements on the WLAN bands or WLAN carriers. 
2. The UE could report the WLAN APs, with its WLAN identifier and RSSI, which the UE can detected in the descent signalling strength order. If configured, the UE could report the WLAN band, carrier, and corresponding load information of the WLAN identifier, which is the same information can be retrieved from Xw interface and necessary for LWA. 
3.
The eNB detected some unknown WLAN APs, may decide to establish the Xw interface to the WT serving for the WLAN APs according to OAM configuration. 
a
How the eNB get the IP address of the WT was discussed in R13. It could be done by DNS discovery, OAM configuration, which is out scope of current specifications and relies on implementation. 
b
How the WLAN APs linked with WT is also based on the OAM configuration by implementation.
In summary, the basic ANR mechanism e.g. for discovery of WLANs under eNB coverage is already supported by existing LWA procedure.
Observation: Basic ANR function for LWA is supported by existing LWA procedure.
From the analysis above, the eNB can detect the unknown WLAN APs via existing LWA measurement, and trigger the Xw setup if necessary. The ANR function for LTE is serving for mobility service, and NR is mandatory to avoid calling dropping. Similar as LWA case, some extra information in the NR may benefit the mobility, which can be considered to be reported during the measurement. For example, the positioning of the WLAN AP information could help the eNB build the more precise topology information 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 this information can be achieved by OAM, however it will be a huge effort, which is the ANR function trying to relieve. In summary, some potential information e.g. WLAN positioning information can be considered to further enhance ANR function for LWA.
Proposal: Extra information for NR e.g. WLAN positioning information, needs to considered for ANR enhancements.
3   Conclusion
In this contribution, ANR functionality for LWA are discussed, and it is proposed RAN3 to agree following proposals
Observation: Basic ANR function for LWA is supported by existing LWA procedure.
Proposal: Extra information for NR e.g. WLAN positioning information, needs to considered for ANR enhancements.
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