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1 Introduction

Feedback enhancements were discussed in RAN2#95bis and the following agreements for other than measurement enhancements were reached:

=>
When WLAN becomes temporarily unavailable, the UE will indicate this to the eNB by using a new cause value in WLAN Status Reporting.

=> RAN2 will select a solution (e.g. new cause value, W1 event, timer indication, ...) for addressing when WLAN becomes available again.

=>
Agree to the LS to IEEE stating that RAN2 is considering the adoption of estimated WLAN throughput for eLWA and request feedback on the reliability of this metric.

In this contribution, we discuss possible feedback optimizations other than measurement related for eLWA. Our measurement related enhancements for eLWA are discussed in [1].
2 Suspend resume operation for eLWA

It was agreed that new cause value “WLAN temporarily unavailable” is added to WLAN status reporting. It was left open when eNB should assume WLAN is available again. When UE reports this cause value, UE should know that unavailability is temporary and has thus information on what is causing the temporary unavailability. It may e.g. be that UE is measuring other WLANs or UE is having such AP change that takes more time. Consequently, UE must know a time the interruption takes and can thus send a timer value on when WLAN is back when sending WLAN status report with cause value set to “WLAN temporarily unavailable”. Of course, if WLAN does not come back for some reason, UE should send a new report with cause set to “WLAN failure”.
Observation 1 In order UE to be able to know a WLAN unavailability is temporary it must know what is causing the unavailability and can thus estimate when WLAN is back.

As there may be also other means to tackle with WLAN temporary unavailable at network side, this cause value “WLAN temporarily unavailable” should be configurable.

Proposal 1 If configured by the eNB, the UE can in the WLANConnectionStatusReport set the cause value “WLAN temporarily unavailable” and include a time during which WLAN will be unavailable.
3 On WLAN throughput/bitrate related proposals
During the LWA operation, eNB can configure PDCP or LWA status reports and an average PDCP reception rate can be estimated by comparing how the FMS fields progresses between subsequent reports. Since also the RLC (LTE) reception rate is known in the eNB (based on RLC feedback), the eNB can estimate a WLAN reception rate as well. Similarly, the eNB can estimate the data in flight on WLAN link by knowing the last sent PDCP sequence number (data_sent), FMS and the number of packets in flight on LTE side based on RLC feedback with the following formula
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Both the total average data rate and the subsequent data rates on both LTE and WLAN links may be useful for the eNB for flow control and multipath scheduling (LTE or WLAN) of PDCP data. The HRW and CNP enable even more accurate estimation of the WLAN side data rate. 

Observation 2 The new PDCP status report contains all needed information for the eNB to do flow control, PDCP multipath scheduling, to avoid HFN-desynch, and to estimate the WLAN data rate.

Observation 3 The bitmap included in the legacy report contains additional information for the eNB to be able to carry out selective retransmission on PDCP level.

From eNB perspective, the most crucial information for efficient LWA performance is exactly the instantaneous rate estimation which is well achieved by current means and which is essentially the same as WLAN throughput. By knowing WLAN maximum data rate, throughput or capacity does not improve the LWA efficiently as the achievable capacity and delay varies considerably depending on the channel access e.g. other use of the channel. 

Observation 4 By knowing WLAN maximum data rate, throughput or capacity does not improve the LWA efficiently as the achievable capacity and delay varies considerably depending on the channel access e.g. other use of the channel. 
Proposal 2 RAN2 understands that the LWA status report can be used to calculate WLAN throughput.
Yet another proposed metric is the Estimated Throughput, defined in [2] as:
	When an MLME-ESTIMATED-THROUGHPUT.request primitive(Ed) is received at the MLME, the

MLME can use the parameters provided in the primitive(Ed) plus the following information to create

estimates of throughput per access category to deliver to the SME in the EstimatedThroughputOutbound

parameter of the MLME-ESTIMATED-THROUGHPUT.confirm primitive(Ed):

· RSSI measured during reception(Ed) of Beacon or Probe Response frames transmitted by the STA that corresponds to the MAC entity with the MAC address equal to the PeerMACAddress in the MLME-ESTIMATED-THROUGHPUT.request primitive(Ed) to this STA

· Number of spatial streams that is expected to be supported on the link between this STA and the STA

· Channel bandwidth

· Estimated air fractional time(#7709)

· Block ack window size(#7709)




First of all, it should be beard in mind that the calculation of the estimated throughout is UE implementation specific. The calculation may use e.g. the listed parameters. Further, as can be seen, two of the elements listed are also UE specific estimations. The number of spatial streams expected to be supported by the UE is especially problematic as it does not take into account the channel quality of each of the streams which is affected by e.g. interstream interference [which varies dynamically depending on the combination of the right space(matrix V after singular value decomposition of WH=USigmaV) of equivalent channel (precoder W times the channel H) and the receiver type], channel gains [equivalent eigenvalues in matrix Sigma] as well as noise level and external interference. Further, the actual number of supported spatial streams also vary dynamically due to the factors listed.  
RAN2 agreed to send LS to IEEE with the below action part [3]:
RAN2 would like to ask IEEE to provide feedback on whether there are any accuracy requirements for “Estimated Throughput”, its variations across different implementations, and feasibility of calculation by either STA or AP. RAN2 would also like to know if it would be feasible for IEEE to define such requirements, if not already defined, as well as suggest other metrics which can also be useful for LWA operation.
We propose that RAN2 does not consider IEEE throughput metric unless IEEE may confirm that the metric reported by different STAs and APs are comparable within certain accuracy.
Proposal 3 RAN2 does not consider introducing IEEE throughput metric unless IEEE may confirm that the metric reported by different STAs and APs are comparable within certain accuracy.
4 Conclusion

Based on the discussion we have the following observations and proposals
Observation 1
In order UE to be able to know a WLAN unavailability is temporary it must know what is causing the unavailability and can thus estimate when WLAN is back.
Observation 2
The new PDCP status report contains all needed information for the eNB to do flow control, PDCP multipath scheduling, to avoid HFN-desynch, and to estimate the WLAN data rate.
Observation 3
The bitmap included in the legacy report contains additional information for the eNB to be able to carry out selective retransmission on PDCP level.
Observation 4
By knowing WLAN maximum data rate, throughput or capacity does not improve the LWA efficiently as the achievable capacity and delay varies considerably depending on the channel access e.g. other use of the channel.


Proposal 1
If configured by the eNB, the UE can in the WLANConnectionStatusReport set the cause value “WLAN temporarily unavailable” and include a time during which WLAN will be unavailable.
Proposal 2
RAN2 understands that the LWA status report can be used to calculate WLAN throughput.
Proposal 3
RAN2 does not consider introducing IEEE throughput metric unless IEEE may confirm that the metric reported by different STAs and APs are comparable within certain accuracy.
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