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Discussion and Decision
1 Introduction 
In RAN2-81bis meeting [1] and the email discussions afterwards [2], three use cases for WLAN measurements for WLAN/3GPP Radio Interworking seemed to emerge:
1. WLAN measurement by some UEs to help eNBs/RNCs to collect the WLAN configurations and location information.

2. WLAN measurements to facilitate network-controlled based dedicated offloading commands/requests (a.k.a. “Solution 3”).

3. WLAN signal strength threshold provided by RAN for which UE steers traffic to a WLAN or RAN access network (part of “Solution 2”).

In this paper, we discuss some limitations of using WLAN measurements and signal strength information for WLAN/3GPP Radio Interworking use cases. We discuss these issues from measurement requirement point of view.
2 Issues on Using UE WLAN Measurement for WLAN/3GPP Radio Interworking
In this section, we discuss some UE WLAN measurement issues from measurement requirement point of view. These issues are commonly applicable to all use cases identified above.
Lack of calibration in WLAN signal measurement across WLAN vendors :
For LTE/UMTS radios RAN4 specifies detailed measurement requirements ensuring that signal strength measurements across LTE/UMTS vendors are consistent with each other. This is not true for WLAN systems. So the reporting of WLAN measurement from UE-vendorA, say “-75dbm”, is NOT the same as UE-vendorB’s “-75dbm”. As a result, requesting WLAN UEs to report the measured WLAN signal in WLAN measurement report does not add value for mobility management purpose such as “solution 3” agreed in RAN2-81bis meeting. Similarly, defining a WLAN signal strength level for “WLAN signal threshold” in WLAN measurement control is also not a useful option.
WLAN signal measurement requirement issue:
It should be also noted that WLAN measurement performance requirement is also not defined by 3GPP. As a result, requesting WLAN UEs to report the measurements in certain report interval is not always guaranteed. In other words, in WLAN measurement control, defining periodic report and/or events with reporting interval may not be a feasible option.
In summary, since WLAN signal measurement sensitivity and performance requirement is outside the scope of  3GPP, including WLAN signal strength in the WLAN measurement control and reports is not a useful option. As a result, it is proposed that, if RAN2 decides to develop WLAN measurement solutions, RAN2 shall exclude WLAN signal measurements in WLAN measurement control and reports for WLAN/3GPP interworking use cases.

Proposal 1: RAN2 is requested to agree that, if RAN2 decides to develop WLAN measurement solutions, RAN2 should take into account the lack of control over WLAN radio sensitivity calibration and WLAN measurement performance requirements.

3 UE WLAN measurement use cases 

Although the solution details are still being discussed in RAN2, building the UE WLAN measurement procedures on the principles defined for mobility management in RRC procedures seems to be a sensible approach from re-using current specification point of view. In this section, we point out some issues from measurement requirement point of view and discuss the limitations on adopting WLAN measurements for WLAN/3GPP radio interworking use cases. We also provide our views on how to modify the 3GPP mobility management details to adapt to the WLAN measurement use cases, if this approach is still decided to be employed by 3GPP.
3.1
Measurement control
For measurement control, the following information needs to be defined to adapt the WLAN measurement use cases: i) Measurement trigger types, ii) Measurement object configurations.
Measurement trigger types
In current 3GPP mobility management framework, two measurement trigger types, i.e. event-based and periodic-based are defined. For event-based trigger, usually the event thresholds will be defined. However, we see the following issue:
a) For WLAN measurement event thresholds: WLAN signal measurement is not defined by 3GPP, i.e. different UE’s signal strength calibration could be completely different. It will be hard if not impossible to define a good value for “WLAN signal threshold” for all WLAN UEs to trigger measurement reports.
For both event-based and periodical measurements, “report intervals” will be defined. We also see another issue for this approach:
b) For WLAN measurement report intervals: WLAN measurement performance requirement is also not defined by 3GPP. As a result, requesting WLAN UEs to report the measurements in certain report interval is not always guaranteed.
Observation 1: Since WLAN measurement signal sensitivity and performance requirement is also not defined by 3GPP, the applicability of event thresholds and report interval for WLAN measurement use cases should be carefully examined.

As a result, we consider the following principles to design WLAN measurement triggers

1. Define WLAN measurement triggers as “WLAN detected”. This approach leaves it for UE implementation to decide at what signal level it can declare a WLAN AP is detected, which is something all WLAN UE radio has already defined today.
2. Do not define WLAN measurement report intervals. Recall that for the purpose of using UE measurements and reporting to collect the WLAN configurations and other AP information for eNBs/RNCs, there is no need for the UE to report the detected WLAN APs repeatedly. Only one report at the point WLAN AP is detect will suffice.

3. Consider flexible mechanisms to allow UE WLAN radio to report measurements as allowed by the WLAN radio capability.

Proposal 2: RAN2 is requested to take into account the design principles described above in defining WLAN measurement triggers.
Measurement object configurations

In current 3GPP mobility management framework, the measurement objects are usually defined per “carrier frequency”. For WLAN measurement use cases, we think the following options can be considered:

1. Measurement object per WLAN frequency: For the use case of using UE measurements and reporting to collect the WLAN configurations and other AP information, 3GPP RAN does not know any WLAN AP deployment details before start using UE measurement reporting. It is most likely that all WLAN frequencies will be configured with measurement objects. Considering the number of WLAN frequencies in command WLAN deployments (14 for 2.4GHz deployments and 42 for 5GHz), defining one measurement object per WLAN frequency seems not to be an efficient option, from signaling overhead and UE implementation point of view.
2. Measurement object per WLAN band: Considering the argument above, defining one measurement object per WLAN band (2.4GHz, 5GHz etc) seems be a good alternative. One issue of this approach is that the RAN needs to know UE’s WLAN radio capabilities in the support of particular bands.
3. Measurement object per WLAN UE: Defining one measurement object per WLAN UE is also a good alternative. It leaves for UE implementation to decide what band to report depending on WLAN UE’s radio capabilities.
Proposal 3: RAN2 is requested to agree to define one WLAN measurement object per WLAN band or per WLAN UE.

Another aspect in WLAN measurement object configuration is to consider using White list and Black list to control the amount of report. In WLAN/3GPP radio interworking scenarios, operators are only interested in collecting information of operator deployed WLAN APs. Therefore, defining reporting White list and Black list of SSIDs could effectively limit the UE measurement reports with only operator deployed WLAN APs.
Proposal 4: RAN2 is requested to agree to define SSID black lists and/or white lists to limit the UE measurement reports with only operator deployed WLAN APs.

3.2
Measurement report
For WLAN measurement reports, the following parameters can be considered:
1. Detected WLAN AP SSID, BSSID, and operating channel: This should be considered the minimum identification and information in UE WLAN measurement reports. This will help the eNBs/RNCs to build the basic database for the WLAN APs in their coverage.
2. Detected WLAN AP radio capabilities: WLAN AP radio supported capabilities such as “supported data rates”, “HT capabilities”, “HS 2.0 related capabilities” (e.g. GAS/ANQP) can also be considered to be included in UE WLAN measurement reports. These parameters can help to customize the WLAN assistance information more suitable for individual WLAN UEs in interworking scenarios.
3. UE location when WLAN AP is detected: If location information is available in the UE, UE can optionally include the location with WLAN measurement reports. This will also be helpful the eNBs/RNCs to know the location of WLAN APs in their coverage, and customize the WLAN assistance information, when RAN also knows the location of the UEs in the interworking scenarios.

4. Signal strength indication: UE can report WLAN signal strength (RCPI, RSNI) measurements. These measurements can be used by the network to aid access network selection and traffic partioning (depending on the solution eventually adopted by RAN2) with the understanding that signal measurements from different vendors are not calibrated.
Proposal 5: RAN2 is requested to agree to the following parameters in UE WLAN measurement reports: Detected WLAN AP SSID, BSSID, and operating channel; optionally WLAN AP radio capabilities , UE location when WLAN AP is detected. Some measure of signal strength (to be decided) may also be included.
4 Conclusion 
We propose the following proposals:
Proposal 1: RAN2 is requested to agree that, if RAN2 decides to develop WLAN measurement solutions, RAN2 should take into account the lack of control over WLAN radio sensitivity calibration and WLAN .If RAN2 decides to employ measurement control and report for WLAN/3GPP radio interworking use cases, we propose the following design principles.
Proposal 2: RAN2 is requested to take into account the design principles described above in defining WLAN measurement triggers.

Proposal 3: RAN2 is requested to agree to define one WLAN measurement object per WLAN band or per WLAN UE.

Proposal 4: RAN2 is requested to agree to define SSID black lists and/or white lists to limit the UE measurement reports with only operator deployed WLAN APs.

Proposal 5: RAN2 is requested to agree to the following parameters in UE WLAN measurement reports: Detected WLAN AP SSID, BSSID, and operating channel; optionally WLAN AP radio capabilities , UE location when WLAN AP is detected. Some measure of signal strength (to be decided) may also be included.
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