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1. Introduction
Several topics have been discussed during the Rel-14 eLWA WI for the objective of Feedback Enhancements. These included a better WLAN channel quality metric from the UE and periodical measurements which have not been finalized yet. In this contribution, we discuss the remaining issues on these and propose solutions.

2. Discussion
For periodical measurements of WLAN, RAN2#96 has agreed to the following [1]:

1: Support reportStrongestCells for periodic WLAN measurements. Serving WLAN AP is always reported first in the list.

2: Utilize the existing ReportInterval IE also for periodic WLAN measurements. 

FFS which values are applicable for WLAN.

3 Add a capability for periodic reporting of WLAN measurements
These have also been captured in the running 36.331 CR. The measurement report sent by the UE when it is periodically triggered is currently same as the event based triggers introduced in Rel-13. One question is whether any new information in these measurements should be introduced or not.

There have been also several discussions in RAN2 and RAN3 on feedback enhancements and in particular signalling of a metric better representative of the UE’s WLAN channel quality as there is currently no direct such metric defined for (e)LWA One of the candidates was estimated throughput on WiFi and RAN2 has sent an LS to IEEE on the usefulness of this metric. IEEE has responded in their reply LS [2] that the “Estimated Throughput” introduced in IEEE 802.11-2016 can be used to estimate both downlink and uplink data rates for both pre- and post- association cases. They also noted that IEEE 802.11 standard does not currently specify the accuracy of the Estimated Throughput metric or its variation across different implementations. 

We note that accuracy requirements and testing for 802.11 are usually handled by other organizations such as WFA and therefore it is not reasonable to expect IEEE to define such requirements in the future. It is possible that there will be variation between different implementations on the estimation of this metric, which has been argued to reduce its usefulness. However, the metric and its reporting is useful even for a single UE by which the eNB can getter a better understanding of the WLAN channel conditions of a UE as opposed to relying on flow control. Furthermore, possible variations among different implementations do not completely eliminate the information value represented by this metric.
Proposal 1: RAN2 to adopt the Estimated Throughput metric defined in 802.11-2016.
Another enhancement to above is to report additional metrics with periodical measurements which the eNB can also use to better assess the WLAN channel quality. Two such metrics can be beneficial: UE’s peak data rate on WLAN and channel occupancy. The first one indicates the maximum data rate the UE can support when connected to an AP and it is determined by UE and AP capabilities such as WiFi version and MIMO configuration. The channel occupancy and average RSSI are representative of the interference the UE sees and can roughly be used to estimate the share of the channel available to this UE. These metrics have already been adopted for Rel-13 LAA where it is an optional capability and its periodicity, duration etc. are configured by RRC. For eLWA, it is sufficient only to have a measurement duration since other parameters are covered by WLAN measurement configuration.
Proposal 2: Periodical measurements will include the channel occupancy and average RSSI, similar to adopted by LAA. The duration of channel occupancy and average RSSI measurement are configured via RRC.
If Proposal 1 is not agreed, the eNB can try to estimate the UE WLAN throughput by using the additional metrics in Proposal 2 combined with the peak rate on WiFi.

Proposal 3: If IEEE Estimated Throughput is not adopted, periodical measurements will include a maximum data rate the UE can achieve with the currently connected AP. 

3. Conclusion
In this contribution, we discussed remaining issues for feedback enhancements and propose:
Proposal 1: RAN2 to adopt the Estimated Throughput metric defined in 802.11-2016.
Proposal 2: Periodical measurements will include the channel occupancy and average RSSI, similar to adopted by LAA. The duration of channel occupancy and average RSSI measurement are configured via RRC.

Proposal 3: If IEEE Estimated Throughput is not adopted, periodical measurements will include a maximum data rate the UE can achieve with the currently connected AP. 
4. References
[1] RAN2#96 Chair Notes

[2] R2-1700673, “Reply to Liaison from 3GPP RAN2 on Estimated Throughput 11-16-1384”

3GPP


