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1
Introduction
The agreed WID [1] for LTE-WLAN radio level integration and interworking enhancements captures the following objectives in respect to the RRM measurements:
Specify UE WLAN measurement reporting for aggregation and inter-working enhancements

In addition the following was agreed in RAN2#89bis meeting [2]:
	Agreements
For aggregation and interworking enhancements

1
We extend the RRM measurement framework by adding WLAN measurement reporting. 

2
As baseline the measurement metrics defined in Rel-12 for RAN rules are supported for reporting
(This does not preclude direct provisioning of measurements from WLAN to eNB)

3
The eNB may configure measurement objects for WLAN measurements. 

4
For interworking enhancements the eNB may send a steering command to the UE (actual format and content is FFS)

5
RAN2 considers the interface for directly providing metrics such as BSS load from WLAN to eNB as beneficial (for the deployments where an interface is feasible) and suggests RAN3 to specify it as described in the WID. 




This contribution discusses more details of RRM measurements for LTE-WLAN aggregation (LWA) and interworking (IW).
2
Discussion
2.1
Usage of Measurements for LWA mobility and IW
Two main approaches can be envisioned to handle WLAN connectivity: eNB-assisted WLAN selection and eNB-controlled WLAN selection. The options are detailed as follows, however in both options some form of WLAN RRM measurements are utilized – either for the initial configuration or for the further mobility within the WLAN network. See [3] for more details on the mobility procedures within WLAN.
a) eNB-assisted WLAN selection: The eNB assists the UE to do the initial AP selection for LWA by providing the list of LWA-capable WLAN identifiers (IDs) (i.e. SSID, HESSID, BSSID) identifying APs allowed for LWA use. The UE is then allowed to autonomously change the AP within this set. While configured in LWA mode, the UE performs autonomously both WLAN measurements and WLAN selection. Hence, WLAN measurements e.g. on other channels / neighbour APs, and WLAN selection will take place according to existing standardized IEEE mechanisms and/or recognized/de-facto proprietary mechanisms, e.g., Wireless LAN Radio Measurements (802.11k), Fast BSS Transition (802.11r), Fast Initial Link Setup (802.11ai). 
b) eNB-controlled WLAN selection: The eNB is in full control of the AP selection and WLAN mobility for LWA. Like in LTE, the eNB, based on the WLAN measurements reporting which are configured for the serving and the neighbor APs, does RRC reconfigurations to accomplish AP selection, AP removal and AP addition.

The commonality with both options is that the network controls the measurements reporting, and receives reports from UEs and possibly acts according to them. Hence, it seems reasonable to consider that the network would always control how the LWA is used: If the network wishes not to configure measurements, it should be still possible to configure LWA, i.e. it is fully up to network how and when the RRM measurements and reporting are configured. 
Similar considerations apply to the Rel-13 Interworking Enhancements as well, for instance in the collocated scenario the eNB could rely on RSRP measurements to issue a traffic steering command without the need to configure any WLAN measurement.
Proposal 1: Rel-13 LWA and Interworking Enhancements procedures should work with or without RRM measurements.
2.2
RRM Measurement events for LWA and IW
	Event
	Description

	W1
	3GPP Cell’s radio quality becomes better than threshold1 and WLAN’s radio quality becomes better than threshold2 ( to activate LWA)

	W2
	WLAN  serving’s  radio quality becomes worse than a threshold (to  deactivate LWA or trigger WLAN neighbour measurements)

	W3
	WLAN neighbour’s  radio quality becomes better than a threshold1 and WLAN  serving’s  radio quality becomes worse than a threshold2 (for AP removal and addition when serving and neighbour WLANs are on different channels)

	W4
	WLAN neighbour’s  radio quality becomes offset better than WLAN  serving’s  radio quality (for AP removal and addition  when serving and neighbour WLANs are on the same channel)

	W5
	3GPP Cell’s radio quality becomes worse than threshold1 and WLAN’s radio quality becomes better than threshold2 ( to trigger traffic steering to WLAN)

	W6
	3GPP Cell’s radio quality becomes better than threshold1 and WLAN’s radio quality becomes worse than threshold2 ( to trigger traffic steering from WLAN)


 Table 1 shows the measurement events candidate for the purpose of Rel-13 LWA and interworking enhancements.
Table 1 Candidate measurement events for Rel-13 LWA and Interworking
There are several aspects that have to be clarified for the measurement events as described below.
The RAN2 assumption [2] is that all the WLAN metrics defined in Rel-12 for RAN rules, i.e. Beacon RSSI, BSS Load, and WAN metrics (UL/DL backhaul rate), are supported for reporting. 
Proposal 2: The eNB can configure the UE to consider Beacon RSSI for triggering a measurement report.

Proposal 3: The eNB may configure the UE to include any of the Rel-12 WLAN metrics in the measurement report.

A WLAN measurement object is assumed similarly as to the ones used for other 3GPP RATs. Both WLAN IDs and WLAN frequencies can be configured. However, in order to minimize signalling the configuration could be done in terms of WLAN frequency range. 
Proposal 4: The WLAN measurement object should include the WLAN IDs to measure and optionally the WLAN frequency (range). 
Additionally to the broadcasting of WLAN IDs alike in Rel-12, a subset of those WLAN IDs to be measured and reported could be also provided with dedicated signalling.
Proposal 5: The eNB could indicate to the UE which WLAN IDs to measure and report.
In order to provide stability to the measurement reporting and mobility performance, LTE sets requirements on the L1 and L3 filtering that the UE should apply to the LTE radio measurements [4]. Those principles and configurations should be applied to WLAN measurements as well as currently filtering is left up to the UE implementation.
Proposal 6: L3 filtering is applied in WLAN measurements.
For the same stability purposes, LTE specifies that a Time-To-Trigger (TTT), the time during which the measurement event needs to be met in order to trigger a measurement report [4]. The existing Time-To-Trigger (TTT) values (see below [4] ranging from 0 ms to 5120 ms) are sufficient also for WLAN reporting and could be re-used as such. 
TimeToTrigger information element
-- ASN1START

TimeToTrigger ::=




ENUMERATED {











ms0, ms40, ms64, ms80, ms100, ms128, ms160, ms256,











ms320, ms480, ms512, ms640, ms1024, ms1280, ms2560,











ms5120}

-- ASN1STOP

Proposal 7: Time-To-Trigger is applied in WLAN measurement events.
Speed dependant scaling of measurement related parameters is applied in LTE based on MSE (Mobility State Estimation) [4]. As discussed in [5] only limited UE speeds, e.g. up to 30km/h should be targeted by both REL-13 LTE-WLAN radio level integration and interworking enhancement solutions. Therefore we assume that no scaling of the WLAN measurement parameters is required for LWA and IW purposes.

Proposal 8: Speed dependant scaling is not applied in WLAN measurements.
2.3
Measurements gaps and WLAN measurements 

During the periods when the UE performs WLAN measurements it is assumed that no data interruption is caused between the UE and eNB, i.e. dual radios for LTE and WLAN are assumed. Also in case of eNB-controlled WLAN measurements sufficient flexibility in the UE measurements should be allowed to avoid data interruption between the AP and the UE. 
Proposal 9: No measurement gaps are defined for WLAN measurements 
3
Conclusion
Based on the discussion in this contribution we make the following proposals:
Proposal 1: Rel-13 LWA and Interworking Enhancements procedures should work with or without RRM measurements.

Proposal 2: The eNB can configure the UE to consider Beacon RSSI for triggering a measurement report.

Proposal 3: The eNB may configure the UE to include any of the Rel-12 WLAN metrics in the measurement report.

Proposal 4: The WLAN measurement object should include the WLAN IDs to measure and optionally the WLAN frequency (range). 

Proposal 5: The eNB could indicate to the UE which WLAN IDs to measure and report.
Proposal 6: L3 filtering is applied in WLAN measurements.

Proposal 7: Time-To-Trigger is applied in WLAN measurement events.
Proposal 8: Speed dependant scaling is not applied in WLAN measurements.
Proposal 9: No measurement gaps are defined for WLAN measurements
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