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1 Introduction

RAN2 is about to conclude the work on LWA/RCLWI and these features require UE reported WLAN measurements. For the WLAN measurement framework there are still some remaining open issues which needs to be addressed, which we do in this document.
2 Discussion

2.1 Measurement object

The measurement object indicates what the UE should measure on. In LTE this is a frequency indicator. For WLAN measurement reporting, RAN2 agreed that the measurement object should be WLAN identifiers and WLAN band/channel indicators. In case SIB17 is broadcasted the eNB would not need to send the whole SSID in the measurement object (which may be very large), rather the eNB could just indicate which of the broadcast identifiers the UE should measure on. 

Proposal 1 eNB tells the UE, in the measurement object, which broadcast identifier the UE shall measure on.
2.2 Report content
2.2.1 Information elements to include

During the ASN.1 review there were some companies wondering whether WLAN RSSI should be optional or not. Since WLAN RSSI is calculated based on frames received from the WLAN AP the UE will be able to measure RSSI if it has been able to acquire other metrics for the WLAN, e.g. channel utilization which is provided to the UE in frames, the UE should be able to measure RSSI for this WLAN. So WLAN RSSI is always available to the UE in case the UE has been able to acquire other metrics.

Regarding the other metrics though, since there are scenarios where the eNB acquires metrics such as channel utilization over the Xw interface. These other metrics should be optionally presented based on whether the eNB has configured the UE to include them (and based on whether the WLAN AP supports these metrics).

Proposal 2 WLAN RSSI is mandatory present in the WLAN measurement report. Other metrics are optionally present based on (individual/per-metric) configuration by the eNB

Another point identified during the ASN.1 review was whether the WLAN channel should be included in the WLAN measurement report. According to the draft RRC version used for the ASN.1 review, channel info is already included. This information is available to the UE so it would be possible to include them in the report. We therefore suggest that the UE includes these in the measurement report as it may allow the eNB to select a WLAN using a suitable channel (for example to avoid IDC problems).
Proposal 3 If configured, UE includes the WLAN channel information for the WLANs in the measurement report.

2.3 Layer-3 filtering

At RAN2#92 it was agreed that the UE shall not perform Layer-3 filtering for channel occupancy and backhaul rates since these metrics are already processed and filtered by the WLAN AP. The same holds also for station count, Available Admission Capacity but it is not captured in the current running CR that these should also be excluded from Layer-3 filtering. We propose:

Proposal 4 Station count and Available Admission Capacity are not Layer-3 filtered.
2.4 Which WLANs to include in the report
During the online discussion at RAN2#92 it was discussed whether the UE should include measurements from the "serving WLANs". The inclusion of serving WLANs was supported in several of the submitted CRs for the WLAN measurements and it was said online that they should be included in the resulting (merged) CR for LWA, however in the end they were left out. We expect RAN2 to re-confirm that they are included in the measurement report.
Of course, it would be artificial to not include the measurements of the WLAN that the UE is connected to as the UE is monitoring for the sake of mobility and hence measurements for these are already available in the UE.

Proposal 5 RAN2 to confirm that UE includes measurements for the serving WLAN (i.e. in the mobility set).

RAN2 agreed to report a WLAN identifier in the measurement report so as to make the eNB aware of which WLAN a certain reported value applies to. To avoid sending long WLAN identifiers (e.g. SSIDs) in the report we suggest referring to the broadcast identifiers if available:
Proposal 6 UE indicates the index of the broadcast identifiers which a WLAN in the report is associated with (if available).
It was proposed in Rel-12 that it should also be possible that the UE reports measurements for other WLANs than those indicated by the network. This would for example be helpful for ANR-purposes. However, this has also the additional benefit that the eNB can be made aware of if there are non-operator WLANs in the same area which may cause interference or which will occupy the channel and hence make offloading less beneficial/wanted.
For these other WLANs (i.e. those which do not belong to the operator) it would probably not be necessary to include the SSID though, as this would create unnecessary overhead.
Proposal 7 If configured, the UE includes also detected WLANs in the report.

According to current measurement framework the UE will report a configurable number of "best" cells. We assume that the same thing will be applied to the WLAN measurement reporting, i.e. that the UE will report a limited number of WLANs. However, a difference between WLAN and existing LTE measurement reporting is that in LTE there will be only one operator on the indicated frequency and hence all the "best" cells are applicable. However, for WLAN, there could be non-operator WLANs on the frequency that the UE is measuring and hence the UE may end up in a scenario where none of the "best" cells belong to the operator.
To avoid that the UE sends a report with only non-operator WLANs the UE should ensure to include the eNB indicated WLANs first in the report and then include other WLANs if there is room left in the report. For example, if the UE is configured to report the 8 best cells, and it finds 3 operator WLANs and 17 non-operator WLANs the UE should include the 3 operator WLANs in the report then it can include 5 of the other WLANs in the report.

Proposal 8 In the measurement report, the UE shall include the network indicated WLANs first in the report, and other WLANs can be included if there is room left in the report.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
eNB tells the UE, in the measurement object, which broadcast identifier the UE shall measure on.
Proposal 2
WLAN RSSI is mandatory present in the WLAN measurement report. Other metrics are optionally present based on (individual/per-metric) configuration by the eNB
Proposal 3
If configured, UE includes the WLAN channel information for the WLANs in the measurement report.
Proposal 4
Station count and Available Admission Capacity are not Layer-3 filtered.
Proposal 5
RAN2 to confirm that UE includes measurements for the serving WLAN (i.e. in the mobility set).
Proposal 6
UE indicates the index of the broadcast identifiers which a WLAN in the report is associated with (if available).
Proposal 7
If configured, the UE includes also detected WLANs in the report.
Proposal 8
In the measurement report, the UE shall include the network indicated WLANs first in the report, and other WLANs can be included if there is room left in the report.


In [1] we provide a TP based on the RRC version submitted to the ASN.1 review showing how to implement the above proposals. Some small corrections have also been made.
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