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1. Introduction
During the RAN2#91 meeting the group have agreed to have the following email discussion on RRM measurement framework for WLAN:

[91#27][LTE/WiFi] RRM Measurement Framework (Intel)

=>
Intended outcome: Email discussion summary to the next meeting

Since no contributions on RRM have been treated during the RAN2#91 meeting the questions in the following sections are based on company contributions submitted for RAN2#91 and also relevant discussions that did take place during the meeting.
2. Discussion
Companies are requested to provide their view on the questions below.
	1. Should WLAN measurement events also depend on LTE parameters or WLAN parameters only? 

	Company
	Answer

	Ericsson
	LTE metrics should also be considered, as concluded in Rel-12 SI. It is beneficial for LWI since LWI may not be done if the LTE RSRP/RSRQ is above a certain threshold, hence no measurement is needed.

	ZTE
	For LWI, joint metric evaluation is necessary to align with Rel-12 behaviors; For LWA, since UE can be configured with LTE measurements in parallel, so we prefer that WLAN measurement events depend on WLAN parameters only, and eNB can associate them for decision.

	Qualcomm
	It is sufficient to use only WLAN parameters for WLAN measurements as the eNB can obtain LTE channel conditions via LTE measurements and CQI feedback. As it was also discussed in Rel-12, mixing LTE and WLAN thresholds may not be as effective for both collocated and non-collocated cases (for example WLAN offloading can still be preferable even though LTE is good for the collocated case). For WLAN mobility purposes, what is needed are only the WLAN radio conditions and their relative comparisons. 

	Nokia Networks
	We think some events tied to both WLAN and LTE metrics should be introduced – it may be desirable to configure/deconfigure LWA/LWI when both LTE and WLAN meet certain conditions, and common events are the most efficient for that. 

See also question 2 for more details on proposed events.

	Samsung
	To use WLAN parameters only would be sufficient. Agree with Qualcomm's reasoning.

	Huawei, HiSilicon
	WLAN parameters only is sufficient. As mentioned by Qualcomm, the network may do LWA/LWI even if LTE is good, to mix LTE and WLAN thresholds may not be always useful, but it will increase additional UE complexity. If LTE quality shall be taken into account, the network can rely on current LTE measurement.

	Alcatel-Lucent
	For aggregation and WLAN mobility, events containing only WLAN parameters may be sufficient. For offloading, it maybe beneficial to also take into consideration of the LTE parameters.

	Sony
	For LWA WLAN metrics would be suffient since eNB would be able to realize the LTE status in connected mode. But for LWI LTE metrics would be needed as well, ands to be aligned with Rel-12.

	NEC
	Agree with ALU that it should be optional to include LTE parameters in WLAN measurement events if we are targeting common measurements for LWA and LWI. For LWA, we don’t think there is a need for LTE measurements.

	IDCC
	To use WLAN parameters only would be sufficient. Agree with Qualcomm's reasoning. Also, the following could be considered: when WLAN measurement event is triggered, the LTE measurement may be sent together with WLAN measurement report.

	OPPO
	Agree with Qualcomm and Huawei that WLAN parameters only would be sufficient. Adopting LTE and WLAN parameters together may increase the complexity of UE implementation, and in some cases, this may not reflect user preference. Furthermore, eNB could associate them together if really needed.

	MediaTek
	R-12 LWI already included both LTE and WiFi metrics. We think the framework should be the baseline for R-13 LWI as well, i.e. use the combination of WLAN and LTE parameters.

	LG
	It is desirable to reuse Rel-12 WLAN interworking as much as possible to minimize standardization effort. UE evaluates not only WLAN radio condition but also LTE radio condition when deciding whether to steer traffic using Rel-12 WLAN interworking. 

If WLAN measurement events depend on LTE threshold, eNB will be able to control the occurrence of WLAN measurement reporting based on its traffic load.

If using LTE threshold is not effective in some cases, the LTE threshold can be omitted in that cased and UE will not consider LTE radio condition as in Rel-12.

	CATT
	Some events should depend on WLAN parameters only, and some event(s) also depend on LTE parameters.

E.g. following the Rel-12 RAN rules, need to define an event to trigger the traffic steering from LTE to WLAN:

“3GPP Cell’s radio quality becomes worse than threshold1 and WLAN’s radio quality becomes better than threshold2 for a time interval”

	Kyocera
	LTE RSRP/RSRQ is beneficial for LWI since it can prevent UE near from eNB from triggering the WLAN measurement report.

	Vodafone
	I would prefer not to mixed up the measurements

	Intel 
	WLAN metrics are sufficient

	ITRI
	Some measurement events can depend on WLAN parameters only. Some measurements can depend on LTE parameters and WLAN parameters. Candidate measurement events for reporting WLAN in TR 37.843 are examples.

	BlackBerry
	We agree with Qualcomm’s view. eNB’s decision to offload the traffic may be independent of LTE quality (which by the way is anyway known to the eNB). So, considering WLAN metrics alone should be sufficient. 

	Broadcom
	If needed, WLAN metrics are enough.

	2. Which measurement events (e.g. neighbour WLAN better than threshold and serving WLAN worse than threshold, etc) should be introduced for WLAN? 

	Company
	Answer

	Ericsson
	The following are required (for W1-W3, the PCell threshold can be optional and hence only WLAN metrics are considered):

· W1: PCell worse than a threshold1 and a neighbour WLAN becomes better than a threshold2.

· Used to add WLANs to the mobility set

· UE should report the neighbour WLANs in order of how "good" they are.

· W2: PCell becomes better than a threshold1 and any AP in serving WLAN set becomes worse than a threshold2.

· Used to remove WLANs to mobility set

· UE should report the serving WLANs in order of how "bad" they are.

· W3: PCell becomes better than a threshold1 and the best serving AP (i.e. in the mobility set) becomes worse than a threshold2

· Used if a HESSID is in the mobility set and all WLANs in the HESSID are worse than threshold2.

· UE should report the serving WLANs in order of how "bad" they are.

The following are beneficial for moving between two WLANs:

· W4: (intra-band) Serving WLAN is a threshold worse than a neighbour WLAN.

· W5: (inter-band) Serving WLAN worse than threshold 1 and neighbour WLAN better than threshold 2.

	ZTE
	We suggest to consider following five events as baseline:
W1: Serving AP in current mobility set becomes better than a threshold.
W2: Serving AP in current mobility set becomes worse than a threshold.
W3: Neighbour AP outside current mobility set becomes offset better than Serving AP.
W4: Neighbour AP outside current mobility set becomes better than a threshold.
W5: Serving AP in current mobility set becomes worse than a threshold1 and neighbour AP outside current mobility set becomes better than a threshold2
Additional events related to APs in serving mobility set should also be considered further.

	Qualcomm
	Using ZTE definitions above but with the understanding that “serving” refers to the current AP, W1 and W2 are the most important since they can be used to enable and disable offloading, respectively. W3 should not be used for LWA/LWI. In contrast to LTE intra-frequency measurements where A3 can be performed without measurement gaps, W3 will need gaps since neighbour APs are on different channels (in a reasonable deployment since otherwise interference will reduce performance) and the UE has to scan all or most channels. In addition, WLAN neighbour measurements take significantly longer time compared to LTE since they are based on beacons or probe requests.  Therefore, with W3, the UE will actually have to scan for neighbours all the time making LWA/LWI completely unusable. W4 will also have the same disadvantage as W3 and should not be used. A neighbour AP being good is important when the current serving AP is not good, which can be either be left to STA implementation as currently used in WLAN or it can be covered by W5. In summary, W1 and W2 should be adopted and W5 may be added as well.

	Nokia Networks
	We think the following measurement events should be defined (the italicized parts illustrate the envisioned use cases for the events):

W1
3GPP serving 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 serving 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 serving cell’s radio quality becomes better than threshold1 and WLAN’s radio quality becomes worse than threshold2 ( to trigger traffic steering from WLAN)

	Samsung
	For the simplicity and to avoid unexpected implications, we only want to have W1 and W2 from ZTE definitions (by replacing "serving" with "current") i.e.
W1: Current AP in current mobility set becomes better than a threshold.

W2: Current AP in current mobility set becomes worse than a threshold.

	Huawei, HiSilicon
	When the UE is configured with a mobility set, there is no need to change the mobility set as long as there are suitable WLANs on the mobility set, so reporting should only be triggered when all WLANs in the mobility set are below a threshold. 

Therefore, we suggest using:

W1: a WLAN becomes better than a threshold (to activate LWA/LWI when there is no mobility set)

W2: All WLANs in the mobility set are worse than a threshold (to deactivate LWA/LWI) 

W3: A WLAN outside of mobility set becomes offset better than all WLANs in the mobility set on the same channel

W4:  All WLANs in current mobility set becomes worse than a threshold and another WLAN become better than another threshold (to change mobility set using WLAN on a different channel)

	Alcarel-Lucent
	For offloading events, the existing Rel-12 criteria in TS36.304. The UE will provide a measurement report when the Rel-12 criteria are met.

For aggregation and mobility events, the following events should be provided:

Event W1: Beacon RSSI of a neighbouring WLAN is better than an absolute threshold

Event W2: Beacon RSSI of the serving WLAN is worse than an absolute threshold

Event W3: Beacon RSSI of a neighbouring WLAN is offset better than Beacon RSSI of the serving WLAN 

Upon the trigger of the Event W1 or W3, the UE should also provide the BSS load as well as the WLAN metrics (if available) of the neighbour WLAN to the eNB in the measurement report.

	Sony
	Would support the Huawei proposal, since we believe that we have not concluded the discussion on mobility set, and whether the UE should report specidic AP´s or a group of AP´s. We believe that the UE should only trigger events based to the group of AP´s building up the  mobility set.

	NEC
	We share the view from ALU regarding W1 and W2 for LWA. In addition, event for serving WLAN is better than a threshold should also be considered 

For LWI, W5 and W6 from Nokia Network should be sufficient. 

	InterDigital
	The following measurement event should be specified:

W1: Beacon RSSI of a BSS becomes better than a threshold (to activate LWA/LWI when there is no mobility set)
W2: Beacon RSSI of Serving BSS becomes worse than a threshold (to deactivate LWA or replace mobility set)
W3: Beacon RSSI of BSS outside mobility set becomes better than threshold1 and beacon RSSI of serving BSS become worse than a threshold2 (for BSS removal and addition when serving and neighbour BSSs outside mobility set are on different channels)
W4: Beacon RSSI of BSS outside mobility set becomes offset better than beacon RSSI of serving BSS (for BSS removal and addition  when serving and neighbour BSS outside mobility set are on the same channel)
Note: RAN2 can’t make any assumption about WLAN RRM e.g. serving BSS is best in mobility set) but if serving BSS is bad, then eNB should be able to replace it with a better BSS from outside the mobility set hence events W3 and W4.  Idea also is to provide some balance between WLAN RRM (UE autonomous mobility within, mobility set) and eNB oversight without falling into the extreme of full eNB mobility control hence W3 and W4 is only formulated in reference to serving BSS i.e. the BSS the UE is associated with as oppose to all BSS in the mobility set.

	OPPO
	In our understanding, the following events for LWA/LWI is sufficient for triggering:
W1: serving WLAN in current mobility set becomes better than a threshold.

W2: serving WLAN in current mobility set becomes worse than a threshold.
In addition to those, we would like to also support one event for mobility:
W3: WLAN in current mobility set becomes worse than a threshold and WLAN in another mobility set becomes better than another threshold

	MediaTek
	In R2-153243, we had following proposals:

For LWA,

· UE shall report when neighboring WLAN becomes better than a threshold
· UE shall report when serving WLAN becomes worse than a threshold
· UE shall report when neighboring WLAN becomes better than a threshold and serving WLAN becomes worse than another threshold
In addition, for NCIWK

· UE shall report when neighboring WLAN becomes better than a threshold and serving LTE becomes worse than another threshold

· UE shall report when serving WLAN becomes worse than a threshold and serving LTE becomes better than another threshold
Another point is we do not see the need to introduce A3-like (offset) measurement for WLAN.

	LG
	It is obvious that the occurrence of measurement reporting will be increased greatly by introducing WLAN reporting. So unnecessary reporting should be avoided as much as possible.

If WLAN measurement reporting is triggered just by beacon RSSI, UE will report the WLAN measurement results for some APs even though other results, e.g. channel utilization, are so poor. The eNB will not perform LWA with such APs.
So we think multiple thresholds should be used for WLAN Event as in Rel-12 WLAN interworking. In rel-12 WLAN interworking, UE steers offloadable traffic to/from WLAN when RAN rule is fulfilled for all metrics for which a threshold has been provided. The same rule needs to be applied to the WLAN measurement events. That is, when Event like rel-12 RAN rule is satisfied, UE reports the WLAN measurement results to eNB.

· W1:  (to activate LWA/LWI)

In the E-UTRAN serving cell:

RSRPmeas < ThreshServingOffloadWLAN, LowP; or
RSRQmeas < ThreshServingOffloadWLAN, LowQ; 
In the target WLAN:
ChannelUtilizationWLAN < ThreshChUtilWLAN, Low; and
BackhaulRateDlWLAN > ThreshBackhRateDLWLAN, High; and

BackhaulRateUlWLAN > ThreshBackhRateULWLAN, High; and 

BeaconRSSI > ThreshBeaconRSSIWLAN, High; 
· W2:  (to deactivate LWA/LWI)

In the source WLAN:
ChannelUtilizationWLAN > ThreshChUtilWLAN, Low; and
BackhaulRateDlWLAN < ThreshBackhRateDLWLAN, High; and

BackhaulRateUlWLAN < ThreshBackhRateULWLAN, High; and 

BeaconRSSI < ThreshBeaconRSSIWLAN, High; 
In the target E-UTRAN cell:
RSRPmeas > ThreshServingOffloadWLAN, LowP; or
RSRQmeas > ThreshServingOffloadWLAN, LowQ; 

	CATT
	For LWI:

1. To trigger traffic steering from LTE to WLAN

·  “3GPP Cell’s radio quality becomes worse than threshold1 and WLAN’s radio quality becomes better than threshold2 for a time interval”.

2. To trigger traffic steering from WLAN to LTE

· WLAN becomes worse than a threshold for a time interval
· 3GPP Cell’s radio quality becomes better than a threshold for a time interval
3. To trigger mobility set update
· Existing neighbour AP(s) which Radio quality > Radio quality of the best available AP in current mobility set + offset.
For LWA:
1. To activate LWA

· WLAN becomes better than a threshold for a time interval
2. To deactivate LWA

· WLAN becomes worse than a threshold for a time interval
3. Mobility across the mobility set(mobility set update)

· Existing neighbour AP(s) which Radio quality > Radio quality of the best available AP in current mobility set + offset.
Note: For details, please refer to R2-153115 “RRM Measurements for WLAN”.

	Kyocera
	The following events are suggested:
W1 (WLAN addition for LWA)
WLAN’s radio quality becomes better than threshold
W2 (WLAN release for LWA)
WLAN’s radio quality becomes worse than threshold
W3 (WLAN change for LWA and LWI)
Neighbour WLAN’s radio quality becomes better than threshold 1 and 
Serving WLAN’s radio quality becomes worse than threshold 2
W4 (WLAN change LWA and LWI)
Neighbour WLAN’s radio quality becomes offset better than serving WLAN’s radio quality 
W5 (traffic steering to WLAN for LWI)
LTE’s radio quality becomes worse than threshold 1 and
WLAN’s radio quality becomes better than threshold 2
Traffic steering from WLAN for LWI is achievable with Event A1 + Event W2. 

	Vodafone
	I agree with Samsung

	Intel
	•
Event W1:
Neighbour WLAN becomes better than absolute threshold;

•
Event W2:
Serving WLAN becomes worse than absolute threshold.

•
Event W3:
Serving WLAN becomes worse than absolute threshold1 AND Neighbour WLAN becomes better than another absolute threshold2.

	ITRI
	We prefer Nokia Networks’ definition. LTE metrics should also be considered to cover more cases.

	BlackBerry
	W1: (when not in LWA/LWI), A WLAN quality becomes better than a threshold – To enable aggregation

W2: The serving WLAN quality (i.e. the best AP in the mobility set) is below a threshold and neighbour WLAN (i.e. the best AP in neighbour WLAN – not in mobility set) becomes an offset better than serving WLAN – To enable inter mobility set mobility under eNB control

W3: The serving WLAN quality is below a threshold – To deconfigure LWA/LWI

It is important that the UE is not forced to measure neighbour WLANs when the serving WLAN quality is better than a reasonable threshold. So, any neighbour cell measurement events should be conditional on the serving cell quality deteriorating below a threshold. 

	Broadcom Corporation
	 Agree with Event W1 and Event W2 as stated by Intel above. 

In order to discuss Event W3 several other issues regarding mobility over WLAN must be addressed first. If the Neighbour WLAN is aWLAN under the same WLAN AC as the source WLAN then we do not agree on such an event.

	3. How “neighbour WLAN” is defined for the purpose of measurements (e.g. “WLAN AP which is not within the serving mobility set”)? 

	Company
	Answer

	Ericsson
	WLANs in the mobility set are "serving WLANs". Other WLANs (in the measurement object) are "neighbour WLANs".

	ZTE
	Agree with E///’ view.

	Qualcomm
	Agree with “outside mobility set” definition. However, for the “serving” definition, it is better to use the LTE terminology for CA and DC so that it only applies to the AP which is currently being used for LWA/LWI. Since the UE does not need to report any measurements for other APs in the mobility set (transparent to eNB), a different name for APs in this set is not needed for RRM purposes.

	 Nokia Networks
	 We assume the UE is associated to at most one AP for the purposes of LWA/LWI. Therefore, that AP is the “serving AP” for the purposes of measurements. All the other APs in the measurement set w ould be “neighbour APs”.

	Samsung
	Agree with Qualcomm's opinion.

	Huawei, HiSilicon
	We agree with Ericsson's view. For measurement report, there is no need to distinguish current WLAN from other WLANs in the mobility set. Moreover, we should mention "WLAN" rather than "WLAN AP" since one AP can provide different "WLANs", with different identities. 

	Alcatel-Lucent
	Agree with Qualcomm. WLAN outside of the mobility set is neighbouring WLAN while serving WLAN should be the AP that the UE is being served.

	Sony
	Not convinced about these definitions. Believe that the mobility set, possibly defined by HESSID, should be regarded as one WLAN/cell from the measurement point of view.

	NEC
	We agree with Nokia Networks and others view regarding the serving AP. The need to distinguish other APs belonging to the same (serving) mobility set as well as outside the mobility set as neighbours should be discussed further.

	InterDigital
	Agree with Qualcomm. WLANs outside of the mobility set are neighbouring WLANs while serving WLAN should be the BSS that the UE is being served by.

	OPPO
	Agree with Ericsson about the definition on “neighbour WLAN”. 

	MediaTek
	Assuming that UE should always able to select to the best WLAN within the mobility set, there is no need for UE to report within the mobility set. Therefore, we can define “neighbouring WLAN” as the WLANs outside the mobility set.

	LG
	We agree with QC.

	CATT
	“neighbour WLAN” shoulf be the WLAN AP which is not within the serving mobility set.

	Kyocera
	WLAN measurement results triggered by neighbour WLAN related events are used for WLAN change. From this point of view, WLAN identifier which is not within serving WLAN mobility set but included in the WLAN measurement object are considered the “neighbour WLAN”.

	Vodafone
	I feel there is a little bit confusion on the terminology. It would be great we first agree 100% on that.

	Intel
	Agree with QC

	ITRI

	We think that the serving WLAN is the AP which UE associates with. Other WLANs in the mobility set and the measurement object are all neighbour WLANs. Since the mobility set is provided by eNB, eNB can distinguish that measurement reports is triggered due to WLANs in the mobility set or WLAN in the measurement object. 

	BlackBerry
	Any WLAN not belonging to the current mobility set to which the UE is connected to is a neighbouring WLAN. We also think that any BSS belonging to the neighbouring WLAN is part of a different mobility set. In the end, to us, there is no need to define a “neighbour WLAN”. Multiple mobility sets may be configured whilst UE is connected to one mobility set at any given point whilst it performs measurements and awaits network controlled transition to any BSS belonging to the other mobility sets. We also think that mobility set should be identified by a WLAN specific identifier such as HESSID as proposed by Sony. 

	4. Should the UE report only the best AP for serving WLAN measurements or all APs within serving WLAN mobility set or the current serving AP? 

	Company
	Answer

	Ericsson
	Regarding the number of WLANs included in the report: We want to align with the existing measurement framework: the UE reports maxCellsToReport number of WLANs (other parameter name can be considered).

To report "all" could result in a very large report. Note that if the UE is configured with a HESSID, the UE will likely not even be able to detect (and hence measure) "all" WLANs in the mobility set.

To report only the "best AP" or the "currently serving AP" will both not work as the eNB won't know if there are very poor WLANs in the mobility set which needs to be removed.

Instead the UE should report serving WLANs in order of how "bad" they are to allow the eNB to know if there is a poor WLAN in the mobility set which needs to be removed.

	ZTE
	Agree with E///’ view. This is useful for maintaining suitable mobility set.

	Qualcomm
	Reporting only the serving AP is sufficient and this should be covered by RLM. Mobility set was not intended to be a dynamic entity based on radio conditions; it was introduced by RAN2 to eliminate RRC signalling between AP changes, to facilitate WLAN mobility when moving between APs which do not impact eNB-WLAN signalling and to benefit from the WLAN optimization already deployed (for example when WT is an AC). Therefore, introducing dynamic mobility set is practically reversing the above decision. As importantly and already pointed out in Question 2, measurement of any AP other than the current serving AP will cause disruptions to ongoing LWA/LWI transmissions due to the necessary gaps.

	Nokia Networks
	We assume the UE is associated to at most one AP for the purposes of LWA/LWI. Therefore, that AP is the “serving AP” for the purposes of measurements. All the other APs in the measurement set would be “neighbour APs”.

	Samsung
	The current serving AP should be reported. Within the mobility set, UE may move to another AP, and the network should know only about the current situation.

	Huawei, HiSilicon
	When an event is triggered to report WLAN not in the mobility set, the UE reports the best WLAN in the mobility set. There is no point to report a WLAN in the mobility set that is worse, as the UE can autonomously move to the best one.

	Alcatel-Lucent
	Agree with Qualcomm, i.e. report only the serving AP. The intention of mobility set to reduce the RRC signalling overhead and does not need to maintain dynamically.

	Sony
	Agree with E///. And that should be enough to report the HESSID, but no specific AP-

	NEC
	Agree with Samsung that current serving AP should be reported. When UE moves to another AP, then this current serving AP should be reported.  

	InterDigital
	Agree with Qualcomm, i.e. report only the serving BSS. All the other BSSs configure for measurements reporting should be outside the mobility set. See our definition of events and the accompanying note. Beside the possibility to deactivate LWA/LWI upon event W1 and possibly replace the mobility set upon event W2, eNB should also be able to update (add/remove BSS) the mobility set but without over taking the mobility control from WLAN RRM hence reporting only serving BSS (from Mobility set) should suffix and if WLAN RRM is doing enough good job and mobility set is properly devised, The removal of serving BSS from mobility set should imply other BSS in mobility set are likely not any much better and replacement BSS from outside the mobility set would likely be next selected as the serving BSS by the UE/WLAN RRM..

	OPPO
	Agree with previous comments that reporting current serving AP  is sufficient in the mobility set, since UE will autonomously select the best AP in the mobility set.

	MediaTek
	Applying LTE rule, UE should report all the WLANs that passed the threshold. However, with the mobility set concept, it is sufficient for UE to report the best WLAN to help eNB to pick the best set. So we have either 

1) Report qualified WLANs

2) Report the best WLAN of a set

This can be configured by eNB.

In addition, if eNB needs additional WLAN measurement beyond this, eNB can configure UE to report all detected WLAN up to maxCellsToReport.

	LG
	The number of WLANs to be reported should be aligned with the existing measurement framework. But the target cell should be limited to following APs:

· Serving AP (not serving APs)
· Neighbour APs outside current mobility set. 
All APs except serving AP in mobility set does not need to be reported to eNB because mobility between them is transparent to LTE.

	CATT
	No, we don’t see any need to report the best AP for the current mobility set or report the serving AP. Because UE mobility in the current mobility set should be transparent to the eNB.

	Kyocera
	We are not sure the term “the best AP for serving WLAN measurements” but reporting the best AP within serving WLAN mobility set is good information for eNB to determine keeping, releasing or changing as the next behaviour.
It may be useful information how many APs within a mobility set are good. So reporting multiple APs within a mobility set is good as an option. We are not sure if reporting all is needed or not. 
It is not clear how the eNB use the reported information about current serving AP. The current serving AP may be changed by UE without informing eNB since WLAN mobility within the mobility set is up to UE. 

	Vodafone
	I agree with Samsung

	Intel
	Agree with QC and Samsung, only the current AP shall be reported.

	ITRI
	The current serving AP.

	BlackBerry
	Mobility within APs belonging to a given mobility sets is totally transparent to the eNB. The UE hence shall only report the best AP (i.e. the serving AP) from the mobility set. 

	5. Should the UE report only the best AP for neighbour WLAN measurements or all APs or “maxCellsToReport” APs? 

	Company
	Answer

	Ericsson
	Regarding the number of WLANs included in the report: We want to align with the existing measurement framework: the UE reports maxCellsToReport number of WLANs (other parameter name can be considered).

To report "all" could result in a very large report. 

To report only the best AP then it won't be possible to add several WLANs in one go. Which results in unnecessary delay and RRC messages.

Instead the UE should report neighbour WLANs in order of how "good" they are to allow the eNB to know if there is a good neighbour WLAN which can be added to the mobility set.

	ZTE
	Agree with E///’ view. This is useful for maintaining suitable mobility set.

	Qualcomm
	Agree with E///. The number of APs to be reported could be configurable by the eNB in order to reduce the size of the report.

	Nokia Networks
	The UE should report (up to maxCellsToReport) all neighbour APs that fulfil the trigger condition. 

Other than that, we can discuss whether reportAddNeighMeas should also be considered for WLAN or not.

	Samsung
	UE would need to report the best AP for each neighbour set, and the total number of reports would be maxCellsToReport.

	Huawei, HiSilicon
	Reporting several WLANs can help the network to select the mobility set. The network should configure how many WLANs to report, to avoid reporting all neighbour WLANs.

	Alcatel-Lucent
	The UE should report up to the eNB configurable value APs that fulfil the reporting criteria.

	Sony
	Possibly If a neighour mobility set is defined, it would be enough to reporting this mobility set, not pointing out a specific AP.

	NEC
	Agree with Ericsson and others that it should be upto eNB configuration and fulfilling the trigger condition

	InterDigital
	The UE should report up to the eNB configurable value BSSs that fulfil the reporting criteria i.e. the serving BSS and other BSSs outside the mobility set fulfilling the reporting criteria.

	OPPO
	Agree with Ericsson that the UE reports maxCellsToReport number of WLANs to the network. However, we also agree with Samsung that each report should come from the best WLAN AP for each neighbouring mobility set.

	MediaTek
	To reduce overhead, it is sufficient for UE to report the best WLAN of a set to help eNB to pick the best set.

For other purpose, eNB can configure UE to report qualified WLAN or even detected WLAN.

	LG
	We agree with Ericsson.

	CATT
	All neighbour APs which satisfy the conditions of the measurement events(e.g. RSSI of neighbour AP(s) > Threshold x, or  RSSI of neighbour AP(s) > the best AP of the mobility set + offset) shall be reported,  and define  “maxAPsToReport” as the maximum number,

	Kyocera
	Reporting the best AP is good information for eNB to determine keeping, releasing or changing as the next behaviour.
It may be useful information how many APs within a mobility set are good. So reporting multiple APs within a mobility set is good. We are not sure if reporting all is needed or not. 

	Vodafone
	I see a point to reduce the number of reported APs

	Intel
	Agree with E///

	ITRI
	The UE should report (up to maxCellsToReport) all neighbour APs in the measurement object.

	BlackBerry
	Since the mobility within the mobility set is up the UE, it is sufficient to report one AP within the mobility set even for neighbour WLAN case. Reporting more than one AP from mobility set is anyway not useful since the LWA/LWI command will eventually only redirect the UE towards the mobility set but not to a particular AP within the mobility set. Of course if the mobility set comprises a single AP, then this boils down to a single AP. But in general, the report should contain one value per mobility set. 

	Broadcom Corporation
	If needed the UE should only report WLAN measurements for a neighbour WLAN and not for a particular AP. In other words the granularity of a report should be at most of the level of a (HESSID, SSID) tuple. Reporting at a BSSID level in the context of a managed WLAN is meaningless as the WLAN RRM mechanism would drive the UE toward a given WLAN AP providing the LWA service.

	6. Should we define WLAN measurement set (similar to WLAN mobility set) for measurement configuration? If so, should we use the same definition for both?

	Company
	Answer

	Ericsson
	We want to align with the existing measurement framework: the eNB provides a measurement object indicating "what" the UE should measure ("what" in this case is a set of WLAN identifiers and optionally frequencies).

Not sure what you mean with "should we use the same definition for both" but the measurement object is a separate thing compared to the mobility set.

	ZTE
	We can see some benefits to define  so called “WLAN measurement sets”, e.g. facilitate eNB to identify proper target mobility set for across-set mobility; but to simplify the Rel-13 work, it looks simpler to avoid  “WLAN measurement set”.

	Qualcomm
	eNB needs to provide WLAN identifiers for neighbours similar to “mobility set” so this can be seen as a new “set “ and thus the issue here is more of semantics. One difference is that this new “set” does not need to be under the same WT unlike mobility set. 

	Nokia Networks
	Yes, we should define a WLAN measurement set.

When defining such set, we should reuse the structure used for WLAN mobility set (e.g. how the WLAN identifiers are defined). 

	Samsung
	The same definition can be used for both.

	Huawei, HiSilicon
	A measurement object could include a list of WLANs but when a report is received for a configured measurement object, the network may configure a mobility set which isn't the same list (subset or superset). Moreover, the measurement object may include more information than WLAN IDs. Therefore, there isn't any relation between the two concepts.

	Alcatel-Lucent
	An explicit neighbour WLAN list can be provided but we do not think they need to be the same definition as mobility set (i.e. the neighbour WLAN list can contain WLAN from different mobility sets)

	Sony
	Suggest to call it neighbour mobility set to align with legacy neighbour cell measuremt concept.

If the neighbour Mobility sets are provided in system information, presumably they are rather static.



	NEC
	Agree with Huawei, HiSilicon

	InterDigital
	Agree with Alcatel-Lucent’s view.

	OPPO
	Agree with Ericsson.

	MediaTek
	Measurement set can be defined to reduce MR overhead. Once the UE is connected to a WLAN (serving WLAN), the measurement set becomes the mobility set. 

It is not difficult to makeR-12 WLANs list becomes measurement set.

	LG
	No. 

Neighbour AP list can be configured as measurement object. UE doesn’t need to know which ‘set’ the neighbour AP belongs to.

	CATT
	No.

We agree that all the APs in the mobility set need to be measured and evaluated, but we don’t need to configure another copy of mobility set(measurement set) for measurement configuration. 



	Kyocera
	We assume WLAN measurement set is set of WLAN identifiers which are included in WLAN measurement report.
WLAN mobility across mobility set is controlled by eNB. This can be rephrased that measurement object and the mobility set has some dependency. 
We think WLAN measurement set which is similar to mobility set is good.

	Vodafone
	I think the definition for mobility set and measurement set should be aligned

	Intel
	There is a value in re-using mobility set definition for measurement set definition.

	ITRI
	WLAN measurement set is unclear. If the purpose of WLAN measurement set is used for measurement reports, we don’t see a need to define a new set. The measurement object is a separate thing compared to the mobility set.

	BlackBerry
	We agree with Samsung. The definition is in our view same for both. The UE is only connected to one mobility set at any given time. But may be configured to make measurements from multiple mobility sets.  

	7. Which parameters (e.g. channel, band, BSSID, HESSID, SSID, etc) should be used for measurement configuration? 
NOTE: RAN2 have agreed to use WLAN numerology for measurements.

	Company
	Answer

	Ericsson
	WLAN identifiers (SSID/HESSID/SSID) are required to ensure the UE measures on the operator's own WLANs. 

To indicate the frequency that the UE should measure on can be helpful to speed up the time for performing measurements by avoiding unwanted channels/bands. Also it may reduce UE power consumption.

	ZTE
	Agree with E///’ view. XSSIDs are mandatory, and channel and band might be optional.

	Qualcomm
	We have already agreed to WLAN identifiers as well as WLAN band and channels in the configuration.

	Nokia Networks
	At least the WLAN IDs to measure should be included. Limiting measurements to certain bands or channels should also be an option.

	Samsung
	Agree with Nokia Networks

	Huawei, HiSilicon
	Channel may be changed dynamically by the AP. We prefer to only have WLAN identifiers and WLAN band.

	Alcatel-Lucent
	Agree with Nokia Networks that at least WLAN ID is required. Band and channel can be made optional to allow for further restriction.

	NEC
	Agree with ALU

	InterDigital
	Agree with Nokia Network and ALU that at least WLAN ID is required. Band and channel can be made optional to allow for further restriction.

	OPPO
	WLAN identifiers are necessary for measurement configurations. With regard to the bands and channels, agree with Nokia that optionally indicating those configurations would be helpful to limit the measurements.

	MediaTek
	We see the benefit to include channel, band, BSSID, HESSID, SSID

	LG
	We agree with Ericsson. For WLAN measurement object AP identity is mandatory and channel information is optional.

	CATT
	We prefer to configure “SSID + Frequency” for WLAN measurement configuration.

Configure SSID + Frequency, that means not to explicitly indicate WLAN identifiers for each AP, UE shall detect and report the APs according to the info.  Doing this can greatly reduce the size of the measurement configuration, as there used to be only one or a short list of SSID for an operator, using frequency (band and or channel info) can help UE to quickly detect the APs.

Note: the mobility set will not be explicitly configured in the measurement configuration. UE can refer to the configuration of mobility set when the UE need to evaluate some events.

	Kyocera
	Channel and band are good option.
WLAN identifiers (BSSID/HESSID/SSID) should be used.
 WLAN index which is configured with each WLAN identifier should be introduced.  This index can be contained in measurement report to indicate corresponding WLAN identifier. This is also useful to remove certain WLAN identifier without indicating e.g. BSSID.

	Vodafone
	The best is to have all of them standardised

	Intel 
	Agree with E/// and QC.

	ITRI
	Channel, band, BSSID, HESSID, and SSID are all preferred.

	BlackBerry
	The mobility domain should be identified by HESSID (in conjunction with the SSID of the operator’s WLAN network). So, we think HESSID and SSID are enough. 

	Broadcom Corporation
	The following WLAN Identifiers can be used:  SSID or (HESSID, SSID)

We do not understand the need of reporting “channel” based information in the context of a managed WLAN network. WLAN channel reselection is part of the WLAN RRM and it is one of the first mitigation techniques to improve the UE coverage/capacity.

We suggest reports to be done based on different classes of service instead for a given WLAN Identifier.

	8. Which parameters (e.g. measurement set id, WLAN id, Beacon RSSI, channel utilization, station count, admission capacity, backhaul rate, etc) should be used to trigger measurement report?

	Company
	Answer

	Ericsson
	It becomes overly complex to consider all metrics, RSSI seems sufficient.

	ZTE
	At least beacon RSSI should be used to trigger WLAN measurement report. Other parameters are FFS.

	Qualcomm
	RSSI is sufficient and it is the only one guaranteed to be supported in all deployments. The eNB can get other information from WLAN, if needed and supported, via Xw.

	Nokia Networks
	It should be possible to configure any of the Rel-12 metrics (Beacon RSSI, BSS Load, UL/DL backhaul rate) as a triggering quantity.

	Samsung
	RSSI would be sufficient.

	Alcatel-Lucent
	It depends on the definition of the events. Only if criteria of the events are met that the measurement report will be triggered. 

	Sony
	Agree with ALU

	NEC
	Agree with Qualcomm

	InterDigital
	Agree with ALU

	OPPO
	Beacon RSSI only

	MediaTek
	In R-12, following metrics already defined

•
BeaconRSSI

•
ChannelUtilizationWLAN (BSS load)

•
BackhaulRateDlWLAN 

•
BackhaulRateUlWLAN

	LG
	We think the trigger quantity should be aligned with RAN rule in rel-12. That is, UE should evaluate all metrics for which a threshold has been provided to decide whether to send the WLAN MR to avoid signalling overhead. If the MR is triggered just by RSSI, UE will send MR even though the other metrics are so poor. eNB will not activate LWA or LWI using such APs.

Considering that the occurrence of measurement reporting will be increases considerably by introducing WLAN measurement, unnecessary MR should be avoided as much as possible to reduce signalling overhead.

	CATT
	Only Beacon RSSI should be used to trigger the measurement reports.

	Kyocera
	WLAN RSSI is good enough.

	Samsung
	RSSI would be sufficient.

	Intel
	Agree with E/// and QC, RSSI is sufficient

	ITRI
	R12 metrics (i.e., Beacon RSSI, BSS Load, UL/DL backhaul rate) can be used as the baseline.

	Broadcom Corporation
	IEEE has already indicated to RAN2 that the use of “single” dimension parameters in evaluating the quality of the WLAN connection is not good enough.  Whatever triggered is used it should take this into account.

	9. Which parameters (e.g. Beacon RSSI, channel utilization, station count, admission capacity, backhaul rate, etc) should be reported?

	Company
	Answer

	Ericsson
	The spec should support reporting of all these metrics. Which metrics a UE will report depends on eNB configuration.

	ZTE
	Report quantity should be configurable by eNB. At least beacon RSSI should be reported.

	Qualcomm
	In addition to RSSI, the other available metrics (if broadcasted by WLAN in the beacon) can be reported.

	Nokia Networks
	UE should report the (at least) following WLAN quantities that are available:

· BSS load (including channel utilization, station count and admission capacity)

· Beacon RSSI

· UL/DL backhaul rate

· Average queueing delay



	Samsung
	Beacon RSSI should be mandatory, and other parameters do not have to be considered, or can be considered as optional.

	Huawei, HiSilicon
	RSSI is sufficient. Other parameters can be obtained via Xw interface.

	Alcatel-Lucent
	Agree with Ericsson, all thelisted metrics 
hould be supported and configurable by eNB.

	Sony
	Agree with Ericsson and ALU.

	NEC
	Agree with Sony

	InterDigital
	Agree with Ericsson and ALU.

	OPPO
	Agree with Huawei. Xw interface is much more convenient to obtain the corresponding metrics.

	MediaTek
	Agree with Ericsson.

	LG
	We want to align with the Rel-12 WLAN interworking.
· Rel-12: UE steer traffic to/from WLAN when RAN rule are satisfied for a time interval TsteeringWLAN.

Rel-13: UE reports WLAN measurement results when WLAN Event is satisfied for a time interval TsteeringWLAN.

	CATT
	Beacon RSSI should be the mandatory parameters in the measurement reports.

The other info such as channel utilization, backhaul rate can also be reported, they should be optional, whether need to report it should be indicated in the measurement configuration.

	Kyocera
	For supporting WLAN which does not have Xw interface in interworking operation, it is necessary that the specification supports all these metrics. 

However it should be noted that WLAN metrics may not be readily available (e.g. beacon RSSI is only available every 100 ms).

	Vodafone
	I think the standard should support reporting of as many as possible values. I tend to agree with Nokia

	Intel
	RSSI, channel utilization, STA count

Backhaul rate is not very beneficial, as eNB and WT share the same backhaul

	ITRI
	R12 metrics (i.e., Beacon RSSI, BSS Load, UL/DL backhaul rate) can be used as the baseline.

	Broadcom Corporation
	IEEE has already indicated to RAN2 that the use of “single” dimension parameters in evaluating the quality of the WLAN connection is not good enough. Instead it has proposed the use of an aggregated metric for both DL and UL and per WLAN access class which is the “minimum achievable throughput over WLAN”.  Together with this metric the UE should also report the UL/DL backhaul rate

	10. How/whether time to trigger for measurement event is defined?

	Company
	Answer

	Ericsson
	We want to align with the existing measurement framework: the UE applies a time-to-trigger also for WLAN measurements.

If one looks at how to implement the WLAN measurements in the spec, then one sees that we get TTT handling for free, rather to not apply it would require changes. We see no reason for making effort in not applying TTT.

	ZTE
	Agree with E///’ view.

	Qualcomm
	It is difficult to introduce a TTT since, unlike LTE, how often the measurements can happen in WLAN is not known to the eNB. For example, beacon RSSI can be measured only every Beacon Interval whose value can vary across implementations. The UE can also use probe requests for measurements instead of listening for beacons. Furthermore, a longer time for measurement of neighbours will translate to longer disruptions to the ongoing WLAN transmissions. Therefore, TTT is not needed.  

	Nokia Networks
	Like in Rel-12 WLAN IW, time-to-trigger is needed for measurement events.

TTT should be used similarly as in Rel-12 WLAN IW and LTE, i.e. time-to-trigger is applied for events utilizing L3-filtered measurements.

	Samsung
	We agree with Qualcomm’s points (i.e. difficult to use TTT), and measurement performance should be left to UE (WLAN chip, more precisely) implementation.

	Huawei, HiSilicon
	We would like to use existing time to trigger also for WLAN measurements.

	NEC
	Share Huawei HiSilicon view

	InterDigital
	As in Rel-12 WLAN IW, time-to-trigger is needed for measurement events. TTT should be used similarly as in Rel-12 WLAN IW and LTE.

	OPPO
	Agree with Qualcomm and Samsung’s view that this should be left to implementation at UE side.

	MediaTek
	In R-12, TsteeringWLAN concept is used to determine when the traffic steering between E-UTRAN and WLAN can happen after the triggering condition is met. In legacy measurement report, TTT is also used to screen out false alarm therefore uphold the report quality. For the same reasoning, we’d like to apply TTT to WLAN measurement report as well.

	LG
	We agree with MediaTek. TsteeringWLAN in Rel-12 should be applied to WLAN Events.

	CATT
	TTT is needed to keep alignment with Rel-12 RAN rules for interworking.

How to define the value of TTT for each measurement event is FFS.

	Kyocera
	TTT is needed.

	Intel
	We agree with QC and Samsung. Defining TTT for WLAN is complex and may negative affect existing WLAN scanning optimizations.

	ITRI
	A time interval TsteeringWLAN used for R12 RAN rules may be re-used. 

	BlackBerry
	We agree with Qualcomm

	Broadcom Corporation
	Same opinion as Qualcomm.

	11. How/whether layer 3 filtering is defined?

	Company
	Answer

	Ericsson
	Layer 3 filtering is done for other inter-RAT measurements (e.g. CDMA200). We assume the same should be done for WLAN. However, only for WLAN RSSI, not for the BSS load and backhaul rates as these are filtered by the AP.

	ZTE
	Agree with E///’ view.

	Qualcomm
	As discussed in Q10, the number of measurements may be different. Therefore, L3 filtering as in CONNECTED mode (with a filter coefficient) may not work across all cases. If at all, something similar to IDLE mode filtering could be more appropriate (e.g. specify the number of measurements). Also note that we have not introduced layer-3 filtering for beacon RSSI in Rel-12.

	Nokia Networks
	L3 filtering should be applied at least for BeaconRSSI, but could be beneficial for also the other metrics. However, it should be possible to have different L3 filters for different measurement quantities. 

	Samsung
	Again, as for TTT, L3 filtering for WLAN should not be introduced, and measurement performance should be left to UE implementation.

	Huawei, HiSilicon
	Prefer to have L3 filter for WLAN RSSI measurement.

	NEC
	Share Ericsson and Huawei view

	InterDigital
	It depends on how frequent are RSSI measurement available and what RAN2 can assume about WLAN measurements performance. If the RSSI availability is of low frequency then L3 filtering may not be necessary.

	OPPO
	Agree with Qualcomm and Samsung’s view that L3 filtering should be left to UE implementation.

	MediaTek
	Agree with Ericsson. Although Layer 3 filtering for beaconRSSI might not be as useful as for 3GPP RAT, we see no strong reason to change current framework.

	CATT
	We agree to use layer 3 filtering for WLAN measurement, how to define is still FFS.

	Kyocera
	Applying layer 3 filtering is good for measurement result for WLAN RSSI.

	Intel
	Agree with QC

	ITRI
	L3 filtering should be applied at least for BeaconRSSI.

	BlackBerry
	We agree with Qualcomm. 

	Broadcom Corporation
	Same opinion as Qualcomm.

	12. How/whether hysteresis for WLAN measurements is defined?

	Company
	Answer

	Ericsson
	For all events today we have hysteresis. They are beneficial to use and we basically get them for free so we see no reason why we would not have hysteresis for WLAN measurements.

	ZTE
	Agree with E///’ view.

	Qualcomm
	Hysteresis could be more useful if UE can evaluate several measurements. In all likelihood, neighbour WLAN measurements will be one-shot events so the benefit may not be as important as LTE measurements. 

	Nokia Networks
	The possible values for hysteresis depend on the measurement quantity, but hysteresis could be applied similarly as with LTE, i.e. up to network configuration. 

	Samsung
	Hysteresis can be implemented by using different thresholds in different events (as in Rel-12). For instance threshold 1 for W1 (from above) and threshold 2 for W2 (from above).

	Huawei, HiSilicon
	Agree with Ericsson.

	NEC
	Share Ericsson view

	InterDigital
	Hysteresis could be useful but it also depend on what we can assume about the performance of WLAN measurements.

	OPPO
	Hysteresis would be helpful and agree with Ericsson that this would be supported.

	MediaTek
	Agree with Ericsson. We see no strong reason to change current framework.

	LG
	Agree with Ericsson.

	CATT
	Hysteresis should be useful in some WLAN measurement event(s) to avoid the pingpang “handover”.

E.g. in the answer of Q2, we mentioned the measurement event which should be used to support the mobility set update (mobility across of the mobility set). In such kind of event, hysteresis should be considered.

	Kyocera
	Hysteresis is needed to avoid too frequent triggering.

	Intel
	Might be beneficial

	BlackBerry
	We agree with Samsung. 

	13. Do we use the same measurement framework for LWA and LWI?

	Company
	Answer

	Ericsson
	Yes. It is unclear to us what “separate frameworks” mean but we assume it entails some additional efforts to have two “frameworks” compared to one, which should be avoided.

	ZTE
	Yes, we also prefer to use the same measurement framework for LWA and LWI to simplify the Rel-13 work. It depends on eNB to configure different trigger quantity, report quantity and  measurement events for LWA and LWI respectively, e.g. backhaul rate could be useful metric for LWI, but not for LWA.

	Qualcomm
	Same measurement configuration and reporting can be used for both LWA and LWI following the agreed common WLAN mobility mechanism.

	Nokia Networks
	Yes – since the measurements are common to both features, it makes sense to have them independent of the parent features.

	Samsung
	Yes, I assume RAN2 has already agreed on this.

	Huawei, HiSilicon
	Yes. Same measurement framework for LWA and LWI, i.e. measurement configuration/ reporting, etc are also same.

	Alcatel-Lucent
	Same opinion as others.

	Sony
	I principle yes, but depends on configuration options ( see question ), where according to our view and some others it may depend on whether the eNB configures the measurements to be valid for LWA or LWI only or for both.

	NEC
	Yes

	InterDigital
	Yes

	OPPO
	Yes

	MediaTek
	We note that while there is some commonality in measurements for LWA and LWI, there are also differences. For example, in LWA measurements are required not only for mobility and activation/deactivation but also enable the eNB to schedule packets over both accesses in an efficient manner. We believe that LWI measurement framework should be considered a subset of LWA measurement framework.

	LG
	Yes

	CATT
	Yes, the same framework should be used for both LWA and LWI.

	Kyocera
	For LWI, RAN2 can assume PCell broadcast WLAN identifiers for supporting UE in RRC_IDLE. If it is broadcasted, measurement object can just refer to the broadcasted WLAN identifiers as some companies proposed.
However broadcasting the identifier is not needed for operators who don’t operate LWI but LWA. This is a potential difference between LWI and LWA. 

	Intel 
	Yes

	ITRI
	Yes.

	BlackBerry

	Yes


3. Summary

1. Should WLAN measurement events also depend on LTE parameters or WLAN parameters only?
On this question the majority of companies (10) prefer to define WLAN measurements that do not depend on LTE parameters. However, some companies (5) think that while WLAN measurements for LWA should depend on WLAN parameters only, WLAN measurements for LWI/IWK should also depend on LTE parameters. 4 companies would like to define WLAN measurements depending on WLAN and LTE parameters for both LWA and LWI.

2. Which measurement events (e.g. neighbour WLAN better than threshold and serving WLAN worse than threshold, etc) should be introduced for WLAN?
Many different views have been provided and it is hard to summarize all of them without repeating verbatim inputs provided by all the companies. With that being said, it seems that at least the following two events are supported by the majority (16 companies):

Neighbour WLAN becomes better than threshold

Serving WLAN becomes worse than threshold

NOTE: some companies defined the even W1 as “Serving AP in current mobility set becomes better than a threshold.”. It may be worth clarifying online whether this definition is for serving WLAN or neighbor WLAN, as the proposal seems to be to use this event to activate LWA.

Additionally, some (6) companies suggested to define the following event:

Serving WLAN worse than threshold, neighbor WLAN better than threshold.

3. How “neighbour WLAN” is defined for the purpose of measurements (e.g. “WLAN AP which is not within the serving mobility set”)?

The vast majority of companies agree that the neighbor WLAN should be defined as the AP outside of the current mobility set.

However, there are differences in opinions with regards to how the serving WLAN for the purpose of measurement reporting is defined. Please see summary of the next question.

4. Should the UE report only the best AP for serving WLAN measurements or all APs within serving WLAN mobility set or the current serving AP?
The vast majority of companies (14) indicated their preference for the UE to report only the best/current WLAN AP. 4 companies would prefer for the UE to report multiple APs passing the criteria (limited e.g. by maxCellsToReport).

5. Should the UE report only the best AP for neighbour WLAN measurements or all APs or “maxCellsToReport” APs?
All companies that provided their view agree that the UE should report multiple neighbor APs or neighbor AP sets, the number configured by the eNB. There are different views whether the UE should report individual APs or “AP sets”. This point is also related to the next question.

6. Should we define WLAN measurement set (similar to WLAN mobility set) for measurement configuration? If so, should we use the same definition for both?

There is no clear majority view on this topic. While 10 companies believe there is a value in defining a measurement set, 9 companies believe that using measurement object with WLAN identities and potentially other parameters is sufficient.

7. Which parameters (e.g. channel, band, BSSID, HESSID, SSID, etc) should be used for measurement configuration? 
The vast majority of companies (16) support the usage of BSSID, HESSID and SSID identifiers. 14 companies also think that optional frequency/channel and band configuration is needed. 3 companies do not see the need to configure WLAN channel/frequency and three companies prefer not to configure BSSID.

8. Which parameters (e.g. measurement set id, WLAN id, Beacon RSSI, channel utilization, station count, admission capacity, backhaul rate, etc) should be used to trigger measurement report?
The majority of companies (13) support the usage of Beacon RSSI for measurement triggering. Additionally, 4 companies prefer to use channel utilization and backhaul rate metrics.

9. Which parameters (e.g. Beacon RSSI, channel utilization, station count, admission capacity, backhaul rate, etc) should be reported?
The majority of companies (13) think that all these metrics (Beacon RSSI, channel utilization, station count, admission capacity, backhaul rate) should be reported. However, 5 companies believe that Beacon RSSI is sufficient. Additionally, single company proposed to report queuing delay and single company proposed to report minimum achievable throughput.

10. How/whether time to trigger for measurement event is defined?
The majority of companies (12) think that TTT similar to what is defined for LTE is also needed for WLAN measurements, however 6 companies think it is better to leave it for UE implementation.

11. How/whether layer 3 filtering is defined?
There is no clear view on this topic. While slight majority of companies (10) think that L3 filtering should be defined at least for Beacon RSSI, 7 companies think that very limited filtering (limited to number of measurements) should be defined or filtering left completely for UE implementation.

12. How/whether hysteresis for WLAN measurements is defined?

All companies that provided their views, with the exception of single company, think that hysteresis is beneficial.

13. Do we use the same measurement framework for LWA and LWI?
All companies that provided their views prefer to have the same measurement framework for LWA and LWI/IWK. However, few companies pointed out that actual metrics used for LWA and LWI/IWK might be somewhat different. Please also note that there very divergent views with regards to the usage of LTE parameters in measurement events for LWA and LWI/IWK (see question 1).
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