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1. Introduction

RRM Measurements for LTE-WLAN Radio Level Integration were discussed in RAN2#89bis and several scenarios were agreed. In this contribution, we discuss these scenarios and provide details. Two alternative stage-3 CRs are also provided in [1] and [2].
2. Discussion
The following agreements are captured in RAN2#89bis Chairman Notes regarding RRM:

Agreements

1
“A WLAN becomes better than threshold”. (motivation for the event was aggregation activation)

2
UE cannot detect a WLAN in the mobility set better than threshold and a WLAN outside the mobility set becomes better than threshold (motivation for the event was Inter-mobility set mobility)

3
UE cannot detect a WLAN in the mobility set better than threshold (motivation for the event was deactivation)

4
Details of events will be specified in stage 3.

5
RAN2 will not define separate events for LWA and LWI (up to eNB how events are used)

6
eNB configures maximum number of WLAN identifiers outside the mobility set to report.

6a 
FFS UE reports the serving AP

9:  
BSSID, HESSID, SSID, WLAN frequency/channel and band can be used in measurement object configuration. 

FFS whether a 'measurement set' is introduced

10: to use Beacon RSSI to trigger WLAN measurement reporting. FFS whether other metrics should be possible to trigger events.

11: to report Beacon RSSI, channel utilization, station count, admission capacity , backhaul rate and WLAN identifier. eNB can configure which are reported.

12: to define time to trigger for WLAN measurements (similar to LTE)

14: to define hysteresis for WLAN measurements.

As captured above in 1-3, WLAN measurements should be defined to support the three cases:

1. LWA/LWI Activation
2. Mobility between Mobility Sets

3. LWA/LWI Deactivation

1.
LWA/LWI Activation

This scenario happens when the UE is not associated with any LWA/LWI supporting WLAN and reports the available APs it can discover to the eNB. As captured in the Agreements above, the trigger is controlled by a threshold signaled by the eNB in the measurement configuration. This allows the eNB to receive the list of APs only when their signal quality are above a level. Since only WLAN RSSI has been agreed for the trigger so far, we will use RSSI threshold in the sequel.
This event is similar to B1 event in LTE when an inter-RAT neighbor becomes better than a threshold and same trigger structure can be adopted. Thus, the entering condition is satisfied when the measured RSSI of any AP is greater a threshold and leaving condition is satisfied when it is less than a threshold (with appropriate hysteresis and time-to-trigger).
It is important to capture in stage-3 that this event is applicable only when the UE does not have a Mobility Set (MS) configured since the UE is allowed to select an AP within a Mobility Set without informing eNB.

This event will be called W1.
2. Mobility between Mobility Sets

This scenario happens when the UE cannot find a suitable AP within a MS but discovers other APs outside the MS. Since this mobility is controlled by the eNB, the UE needs to report the measurement results for outside MS APs to the eNB and wait for eNB decision. As captured in the Agreements above, this event is triggered by two thresholds where an AP within the MS has a lower RSSI than the first threshold and an AP outside the MS has a higher RSSI than the second threshold (with appropriate hysteresis and time-to-trigger). We note that, due to the definition of MS, the first condition applies when the UE can’t find “any” AP within the MS above this threshold.
This event is similar to B2 event in LTE when PCell becomes worse than a first threshold and inter-RAT neighbor becomes better than a second threshold. Therefore, similar structure is adopted as shown in the stage-3 CR [1].
This event will be called W3.

3. LWA/LWI Deactivation
This scenario happens when the UE can’t find any AP to associate with within the MS or report to the eNB outside the MS. If RSSI of all APs are less than this threshold, the UE reports this event to the eNB which can deactivate the LWA/LWI. 

This event is not similar to any LTE event but the structure is similar to A2. In other words, the entering condition is satisfied when the measured RSSI for all APs is less than a threshold and leaving condition is satisfied when it is greater than a threshold (with appropriate hysteresis and time-to-trigger).

This event will be called W2.
It is proposed that RAN2 agrees to the above events.

Proposal 1: Agree to the W1, W2, W3 events
Stage-3 CR:

Two alternative stage-3 CRs which incorporate the above measurements as well as previous agreements are provided in [1] and [2]. In the first CR [1], the following design choices were adopted: 
· The UE does not release the WLAN measurement configuration as well as Mobility Set when it goes to IDLE state. It can also keep the association with the serving AP to eliminate delay of a new association when it moves to CONNECTED; however LWA data flow will not be possible during the IDLE state.
· Both WLAN measurement and mobility (serving AP, Mobility Set) configurations are removed upon E-UTRAN Handover

· The agreement that the UE can perform WLAN handover within a Mobility Set without informing the eNB is captured in the definition of the IE; however this should also be captured in stage-2.
· WLAN association is not captured in this CR in order to wait for the completion of the eNB-based procedure by SA3.
· Periodic measurements were not included since this has not been agreed in RAN2 so far.

· A new wlan-measurementReport was created instead of including WLAN measurements inside measResults. This was due to the fact that measResults include PCell measurements as mandatory and it was not seen necessary to report these along with WLAN measurements all the time. For other inter-RAT measurements, this behavior was appropriate since they are used for Handover decisions to the other RAT. 
Proposal 2: Discuss and confirm these design choices for stage-3 

In the second CR [2], existing measObjectWLAN has been added to measObject. Similar enhancements were also done for reporting, quantity, and measurement results elements to enhance ReportConfigInterRAT, QuantityConfig and MeasResults IEs with WLAN support. This approach minimizes the standardization impact, however, as noted above, PCell measurements are now signalled with WLAN measurements. In addition, WLAN measurement set concept, similar to the WLAN mobility set concept, is adopted for WLAN measurements.

Considering the impact on ASN.1 structure, RAN2 should decide whether PCell measurements should be reported with WLAN measurements.  

Proposal 3: RAN2 should discuss whether PCell measurements should be reported with WLAN measurements.
3. Conclusions and Proposals
In this contribution, we discussed WLAN measurement events based on RAN2#89bis agreements and described the principles to capture these in stage-3.
Proposal 1: Agree to the W1, W2, W3 events described in Section 2
Proposal 2: Discuss and confirm the design choices for stage-3 described in Section 2

Proposal 3: RAN2 should discuss whether PCell measurements should be reported with WLAN measurements

The companion CRs are provided in R2-156784 [1] and R2-156741 [2].
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