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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. 
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 1: Xw-AP available channel utilization as it is currently defined does not take into account WLAN bandwidth and as such has very limited benefit.
2.2     Bandwidth

Bandwidth indication has been previously proposed in both RAN2 and RAN3 (e.g. [5] and [6]). Even though it can be signalled on either RRC or the Xw-AP interfaces, signalling on the network interface is obviously more efficient. 
On Xw interface, Available Channel Utilization is reported in %, which does not take into account the actual WLAN bandwidth used by the 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 2: 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.

Proposal 1: to introduce WLAN bandwidth indication in Xw-AP (e.g. WT STATUS REPORT).

2.3     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 3: 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, on the Xw interface. 

Proposal 2: to introduce a new metric indicative of WLAN throughput on the Xw interface.
Such new metric can be added to either the Xw-AP protocol (e.g. Xw-AP WT STATUS REPORT procedure) or Xw-UP. We have slight preference for the latter option, because such indication is likely to be sent frequently and therefore in band signalling seems more efficient and appropriate.

One additional subject to discuss is whether throughput indication per UE or per bearer can be considered. Since different bearers can be mapped to different access categories, it seems beneficial to have such an indication on per bearer bases, which would be another argument in favour of Xw-UP rather than Xw-AP.

Proposal 3: to discuss whether throughput indication should be per UE or per bearer.

The proposed changes are illustrated in section 4 below.
3      Conclusion
Based on the discussion above, we propose:

Proposal 1: to introduce WLAN bandwidth indication in Xw-AP (e.g. WT STATUS REPORT).

Proposal 2: to introduce a new metric indicative of WLAN throughput on the Xw interface.
Proposal 3: to discuss whether throughput indication should be per UE or per bearer.
The proposed changes are illustrated in section 4 below. Baseline CR is provided in [7].
4      Text proposal for TS 36.465
5.5.2.2
DL DATA DELIVERY STATUS (PDU Type 1)

This frame format is defined to transfer feedback to allow the receiving eNB to control the downlink user data flow via the WT.

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=1)
	Spare
	Final Frame Ind.
	Lost Packet Report
	1

	Highest successfully delivered Xw-U Sequence Number
	3

	Desired buffer size for the E-RAB
	4

	Minimum desired buffer size for the UE
	4

	Number of lost Xw-U Sequence Number ranges reported
	1

	Start of lost Xw-U Sequence Number range
	6* (Number of reported lost Xw-u SN ranges)

	End of lost Xw-U Sequence Number range 
	

	Estimated throughput for the E-RAB
	2

	Spare extension
	0-2



Figure 5.5.2.2-1: DL DATA DELIVERY STATUS (PDU Type 1) Format

5.5.3.x
Estimated throughput for the E-RAB

Description: This parameter indicates the estimated throughput for the concerned E-RAB.

Value range: {0..216-1}.

Field length: 2 octets.
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