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1      Introduction
In RAN#71, a new Rel14 work item eLWA [1] was approved. One of the objectives is “4.
Additional information collection and feedback e.g. for better estimation of available WLAN capacity (by additional signaling on both Uu and Xw) to improve LWA performance (RAN2, RAN3)”.
This topic has been previously discussed in Rel-13 in both RAN2 and RAN3. In the present contribution we revisit these Rel-13 discussions and suggest a way forward.
2      Discussion
2.1     Background

In Rel-13 LWA the following measurement metrics are supported in the MeasResultWLAN-r13 IE: RSSI, available admission capacity, backhaul uplink and downlink rate, channel utilization and station count. The Xw-AP WT STATUS REPORT procedure supports the following metrics: BSS Load (including channel utilization and station count), WAN metrics (including uplink and downlink backhaul rate as well as uplink and downlink channel load) and available channel utilization. 
NOTE: it appears that the WAN Metrics Xw-AP IE has an error and the downlink and uplink backhaul load IE is incorrectly named “WAN Channel Utilization DL” and “WAN Channel Utilization UL”. This must be corrected, ideally for Rel-13.
Observation 1: WAN Metrics Xw-AP IE has an error and the downlink and uplink backhaul load IE is incorrectly named “WAN Channel Utilization DL” and “WAN Channel Utilization UL”. This must be corrected, ideally for Rel-13.
Proposal 1: to correct WAN Metrics Xw-AP IE names starting from Rel-13.
Apart from this, backhaul metrics defined in RRC and Xw-AP are actually equivalent, as “backhaul rate” used in RRC can be derived from “backhaul speed” and “backhaul load” used in Xw-AP. Additionally, we would like to point out that Xw-AP available channel utilization as it is currently defined does not take into account WLAN bandwidth and as such has very limited benefit.
Observation 2: Xw-AP available channel utilization as it is currently defined does not take into account WLAN bandwidth and as such has very limited benefit.
As is evident from the brief analysis below, some corrections to the define metrics can be beneficial. Additionally, multiple addition metrics have been proposed (both in RAN2 and RAN3) and generally there is an understanding that additional metrics can be useful both for LWA activation/deactivation decisions as well as for scheduling. We address these points in more detail below.
2.2     Bandwidth

Bandwidth indication has been previously proposed in both RAN2 and RAN3 (e.g. [5] and [6]). It seems to be beneficial on both the RRC and the Xw-AP interfaces. 
Currently RRC measurement report contains (in carrierInfoWLAN included in MeasResultWLAN) 802.11 operating class only. On Xw interface, Available Channel Utilization is reported in %. Neither of the above metrics is indicative of the actual WLAN bandwidth used by the AP. 

Observation 3: currently there is no indication of WLAN bandwidth neither in RRC nor in Xw-AP.

WLAN devices can operate at different bandwidths, ranging from 20MHz (for 802.11g), to 40MHz (for 802.11n), to 80MHz and even 160MHz (for 802.11ac). Even in these technologies the knowledge by the eNB whether the AP and the UE can support only 20MHz or up to 160MHz can be quite important as it may affect LWA activation decisions and eNB scheduling decisions. For example, in certain cases it may be worthwhile to activate LWA for 80MHz WLAN channel, but not so for 20MHz WLAN channel. 
Furthermore, as we add 60GHz WLAN support in Rel-14, such indication becomes even more important, as WLAN may support bandwidth of 2GHz.

Observation 4: The knowledge by the eNB of the AP bandwidth can be important for LWA activation/deactivation and scheduling decisions.

Therefore, we believe it would be very beneficial to make the eNB aware of WLAN bandwidth supported by the UE and the AP.

Proposal 2: to discuss the introduction of WLAN bandwidth indication in RRC (measurement reporting) and Xw-AP (WT STATUS REPORT).

2.3     Estimated throughput

Estimated throughput has been previously proposed in multiple contributions (e.g. [2] and [3] and others) in both RAN2 and RAN3. Moreover, IEEE has recommended 3GPP to consider using this metrics, e.g. in LS [4], which stated that: 

“IEEE would like to take the opportunity to inform 3GPP that Minimum Achievable Throughput over WLAN metrics, which were recommended in the LS response to 3GPP in document [Ref 1], are now completely defined by IEEE to estimate the link quality. Procedure to determine such metrics by a STA are defined in document [Ref2]”.
Observation 5: estimated throughout metric has been previously recommended by IEEE.

Taking the above into account it may be worthwhile to revisit this discussion. As it is currently defined, the eNB can only have a very rough estimate of the WLAN throughput (either using Xw DL Data Delivery Status procedure or PDCP/LWA UE based status reporting). Even though DL Data Delivery Status procedure was deemed sufficient in DC, this may not be the cases in WLAN as channel conditions in unlicensed spectrum may change rapidly and the eND scheduler may need to have more precise indication of the WLAN throughput for efficient scheduling. This may become even more important with the introduction of 802.11 60GHz band, on which channel characteristics may change even faster, compared to the 5GHz band. Therefore we believe it is worthwhile consider the introduction of “minimum achievable throughput” or similar metric, indicative of WLAN throughput, into both RRC measurement framework and Xw-AP WT STATUS REPORT procedure.

Proposal 3: to discuss the introduction of a new metric indicative of WLAN throughput in RRC and Xw-AP.
2.4     Signal quality

Contrary to LTE, WLAN measurements for LWA have no measure of signal quality, just RSSI. In the past (in Rel-12) 3GPP have considered introducing WLAN signal quality metrics (e.g. RCPI and RSNI), however these where not deemed beneficial. 

We believe this conclusion still holds true, mainly because due to unlicensed nature of WLAN spectrum, signal quality metrics are much less reliable than in licensed spectrum.

Observation 6: due to unlicensed nature of WLAN spectrum, signal quality metrics are much less reliable than in licensed spectrum and therefore should not be considered in Rel-14.

3      Conclusion
Observation 1: WAN Metrics Xw-AP IE has an error and the downlink and uplink backhaul load IE is incorrectly named “WAN Channel Utilization DL” and “WAN Channel Utilization UL”. This must be corrected, ideally for Rel-13.
Observation 2: Xw-AP available channel utilization as it is currently defined does not take into account WLAN bandwidth and as such has very limited benefit.
Observation 3: currently there is no indication of WLAN bandwidth neither in RRC nor in Xw-AP.

Observation 4: The knowledge by the eNB of the AP bandwidth can be important for LWA activation/deactivation and scheduling decisions.

Observation 5: estimated throughout metric has been previously recommended by IEEE.

Observation 6: due to unlicensed nature of WLAN spectrum, signal quality metrics are much less reliable than in licensed spectrum and therefore should not be considered in Rel-14.
Proposal 1: to correct WAN Metrics Xw-AP IE names starting from Rel-13.
Proposal 2: to discuss the introduction of WLAN bandwidth indication in RRC (measurement reporting) and Xw-AP (WT STATUS REPORT).

Proposal 3: to discuss the introduction of a new metric indicative of WLAN throughput in RRC and Xw-AP.
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