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1. Introduction
In RAN#71 meeting, New Work Item on enhanced LWA in [1] is established in R14. One objective of the WI is:
5. Automatic Neighbour Relation (ANR) for LWA e.g. for discovery of WLANs under eNB coverage (RAN3, RAN2)
There are two cases for the ANR in LTE-WLAN co-operating deployment. 
Case 1: WLAN ANR for LTE cell;
Case 2: WLAN ANR for WLAN cell;
The paper focuses on the ANR issues for the two ANR cases.
2. Discussion


The above figure gives an example for LTE-WLAN co-operating deployment. The green highlight WLAN cells are controlled by WT1 and the purple highlight WLAN cells are controlled by WT2. The dark yellow highlight cells are LTE cells.
In R13 LWA, the WT will configure all the controlled WLAN identifies in Xw SETUP RESPONSE message. The mobility set configured to the UE by the eNB is not specified in the specification and it is up to the eNB implementation.
There are some drawbacks of the current specification about the LWA. E.g.
If the UE is located in the district C, it is not benefit to configure the bearer to the LWA switched bearer. Because if the UE move out of the district C, then the eNB should reconfigure the bearer, otherwise, the traffic on the LWA switched bearer will be interrupt.
If the UE is located in the district A, it is not benefit to configure all the WT 1 controlled WLAN to the UE. Because there are some WLAN is out of the coverage of the LTE cell 1 and WLAN cells from WT1 are not continuous.
So it is benefit to know the WLAN neighbor cell for LTE cell and WLAN cell, then the eNB can configure the right type of the bearer, right WLAN mobility set and right WLAN measurement configuration.
In LTE ANR, the strongest cell in one frequency is reported to the eNB to discover the omitted cells with RRM measurement. For LTE-WLAN co-operating deployment, there are 2 ways to go.
Case 1: the idle logged MDT procedure is the baseline.
Case 2: the RRM procedure is the baseline.
Considering the function of the WLAN ANR for the LTE cell will be located in the eNB and take the legacy ANR into account, we prefer the RRM procedure is reused to report the related measurement results to the eNB.
[bookmark: OLE_LINK4]The measurement configuration can be a WLAN frequency or WLAN band. The measurement results can include the WLAN identity, WLAN RSSI, WLAN frequency, band and RSRP/RSRQ of the serving LTE cell. In order to reduce the signaling load to report the measurement results and to improve the validity of the measurement results. We propose to report the strongest WLAN in one WLAN frequency. At the same time, including the UE location information if available.
Proposal 1: the RRM procedure is reused to report the related measurement results to the eNB to discover the omitted WLAN cells.
Proposal 2: the strongest WLAN in one WLAN frequency is reported for the WLAN ANR for LTE cell and UE location information should be included if available.
Based on the analysis, the WLAN neighbor cell of the WLAN is benefit of determining the WLAN mobility set and the bearer type.
In order to discover the WLAN neighbor cells of one WLAN cell, the target WALN cell should be specified by the WLAN identity and the measurement thresholds for the target cell and neighbor WLAN cells should be configured to filter the WLAN neighbor cells of the target WLAN cell. E.g. when measurement of the target WLAN cell is above the threshold 1 and the measurement of WLAN cells above the threshold 2, then report the WLAN cells information to the eNB, including the WLAN identity, WLAN RSSI, WLAN frequency, band and so on. At the same time, the UE location information should also report to establish the WLAN coverage map in the WT or eNB.
Proposal 3: the WLAN ANR for one WLAN cell should be supported in R14 eLWA.
Proposal 4: the location information of the UE should be reported alone with the WLAN ANR measurement results to establish the WLAN coverage map.
Proposal 5: for WLAN ANR for WLAN cell, two thresholds and target WLAN identity should be configured to filter the WLAN neighbor cells of the target WLAN cell. i.e. when measurement of the target WLAN cell is above the threshold 1 and the measurement of WLAN cells above the threshold 2, then report the WLAN cells information to the eNB.
The LWA activation will be triggered by the WLAN measurement report in the eNB. It is suggested that WLAN measurement results for activation of LWA should include the location information of the UE, and then the eNB includes the location information of the UE in the WT ADDITION REQUEST. The WT will determine the WLAN mobility set for the UE according to the UE location information and configure the WLAN mobility set in the WT ADDITION REQUEST ACKNOWLEDGE message. 
Proposal 6: the UE reports the location information in the WLAN measurement results for activation of LWA and the location information should be included in the WT ADDITION REQUEST message.
[bookmark: OLE_LINK3]Proposal 7: the WLAN mobility set should be determined by the WT according to the UE location information and is included in the WT ADDITION REQUEST ACKNOWLEDGE from WT to the eNB.
3. Conclusion 
Based on the discussion above, 
Proposal 1: the RRM procedure is reused to report the related measurement results to the eNB to discover the omitted WLAN cells.
Proposal 2: the strongest WLAN in one WLAN frequency is reported for the WLAN ANR for LTE cell and UE location information should be included if available.
Proposal 3: the WLAN ANR for one WLAN cell should be supported in R14 eLWA.
Proposal 4: the location information of the UE should be reported alone with the WLAN ANR measurement results to establish the WLAN coverage map.
Proposal 5: for WLAN ANR for WLAN cell, two thresholds and target WLAN identity should be configured to filter the WLAN neighbor cells of the target WLAN cell. i.e. when measurement of the target WLAN cell is above the threshold 1 and the measurement of WLAN cells above the threshold 2, then report the WLAN cells information to the eNB.
Proposal 6: the UE reports the location information in the WLAN measurement results for activation of LWA and the location information should be included in the WT ADDITION REQUEST message.
Proposal 7: the WLAN mobility set should be determined by the WT according to the UE location information and is included in the WT ADDITION REQUEST ACKNOWLEDGE from WT to the eNB.
4. References
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][1] RP-160600
oleObject1.bin
WLAN cell


WLAN cell


LTE cell 1


LTE cell 2


A


B


C


D



image1.emf
WLAN cell

WLAN cell

LTE cell 1

LTE cell 2

A

B

C

D


